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DELIGHT-6 : One dimensional lattice burn-up

code for high temperature gas-cooled reactors

Takeshi DOI*, Ryuichi SHINDO, Mitsumasa HIRANO,
Makoto TAKANO
Department of Power Reactor Projects, JAERI

(Received October &, 1983)

The code, DELIGHT-6, performs multi-group neutron spectrum calculation
and provides few-group constans for succeeding core calculations. The main
objective of the code is to serve as the lattice burn-up code for the core
of a very high temperature gas-cooled reactor. The fuel rods of the
reactor contain many coated fuel particles resulting double heterogeneous
arrangement.

The main calculational schema of DELIGHT-6 code is as follows;

(1) Energy range for fast neutrens covers from 10 MeV to 2.38 eV and is
divided into 61 fine groups. In the energy range, P] or By approximation
has been employed for the spectrum calculation.

The thermal neutrons covers the rest of the energy range from 2.38 eV
to 0 eV. Thermal spectrum is calculated by P7 or Py approximation with
50 fine groups.

{2) To treat resonance absorption, IR method is employed. The method
allows the code to take double heterogeneous arrangement of the fuel lattice
into account.

{3) Zero and one dimensional models are available for the fuel lattice
geometry and used for criticality and burn-up calculations. Collision
probability method is adopted for the calculation of one dimensional model.
The code has nuclide chains of burn-up for Thorium-Uranium and Uranium-
Plutonium systems.

(4) Shielding factor of burnable poison is calculated by collision
probability method. Employing the method, double heterogeneous arrangement,
generated by the structure of rods with many poison grains, could be treated

easily.

* Ishikawajima-Harima Heavy Ind. Co.
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(5) Other functions of the code are;
C) Spatial shielding factor calculation of 24OPu,
C) Calculation of neutron streaming effect caused by a gap or a
hole in the fuel lattice,
() Calculation of meutron flux distribution in the fuel lattice
by diffusion theory,
C) Calculation of Xe and Sm absorption cross sections with burn-up.
(6) Cross section library in both fast and thermal energy range is
compiled from ENDF/B-4 except burn-up data of Xm, Sm and pseudo
FPs which are supplied by ENﬁF/B—B. And the scattering cross
section of thermal neutrons is calculated with the model which the
chemical binding effect of graphite is considered.
(7) The code provides the macroscopic group constants of fuel lattice
with burn-up in CITATION input format. Furthermore, macroscopic
group constants can be obtained for any mixture of materials in

.CITATION and TWOTRAN input formats (up to Py component for

scattering).

Keywords: Resonance Absorption, Double Heterogeneity,
Neutron Spectrum, Colllsion Probability,
Effective Cross Section, Group Constants,
Fuel Lattice, Burnable Poison,
Lattice Brunup, Nuclear Design,
Reactor Physics, Computer code, One Dimensional Cell,

High Temperature Gus-Cooled Reactors.
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Table 2. 3. 1 Identification number of nuclides in DEL IGHT—6 library
No Nuclide No. Nuclide No. Nuclide
1 Th-232 (R) 21 SSFP (U-2353) 41 Ni
2 Pa-233 22 " {(Pu-239) | 42 Nb
3 U-233 23 " (Pu-241) | 43 Me
4 U-234 24 RSFP (U-233) 44 W
5 U-235 25 " {u-235) 45 Eu
6 U-236 26 " (Pu~239) | 46 Gd
7 Np-237 27 " (Pu-241) | 47 Cd-natural
8 U-238 (R) 28 B-10 48 Cd-113
9 Pu-239 29 B-11 49 N
10 Pu-240 30 Cc-12(F, K>| 50 H(HpOJ(ND
11 Pu-241 31 0-16 (F) 51 He-3
12 Pu-242 32 He (F)
i3 Am-243 33 Si
14 Xe-135 34 H (F)
15 Sm—-1489 35 D (F>
16 NSFP (U-233) 36 Be (F)
17 " {(U-235) 37 Al
18 " {(Pu-239}; 38 Fe
19 " (Pu-241) | 39 Cr
20 SSFP (U-233) | 4C Mn
Note. R : Resonance parameters are induded.
K : Thermal scattering kernels are prepared in library dats.
F : Thermal scattering cross sections are calculated by free gas model.
N : Thermal scattering cross sections are calculated by Nelkin model.



JAERI-M 83-176

Table 2.3.2 Energy structure in fast neutron
spectrum calculation.
Group | Lethergy Energy Group Lethergy Energy
(Lower) (Lower,eV) (Lower). (Lower,eV)
* 0.25 7.79x10% 35 875 1.59x10°
2 050 6.07%x10° 36 9.00 1.23x10
3 0.75 4.72%10° 37 925 961
4 1.00 36§x10‘ 38 9.50 748
5 1.25 287%10° 39 9.7 5 583
6 1.50 223%x10° 40 10.00 454
7 1.75 1.74%x10° 41 1025 354
8 200 1.35%x10° 42 1050 275
9 2.25 1.05%x10° 43 1075 215
10 250 821x10° 44 11.00 167
11 275 6.39x10° 45 11.25 130
12 300 498x10° 46 1150 101
13 325 3.88x10° 417 1175 789
14 350 3.02x10° 48 1200 61.4
15 375 235x10° 49 1225 47.9
16 400 1.83x10° 50 1250 373
17 4,25 1.43x10° 51 1275 29.0
18 4.50 1.11x10° 52 1300 226
19 4.75 8.65x10* 53 1325 17.6
20 500 6.74%x10" 54 1350 13.7
21 525 525x10* 55 1375 1068
22 550 409%x10* 56 1400 832
23 575 3.18x10* 57 1425 6.48
24 600 248x10* 58 1450 5.04
25 6.25 1.93x10" 59 1475 393
26 6.50 1.50x10* 60 1500 3.06
27 6.75 1.17x10* 61 1525 238
28 7.00 912x10° 62 1550 1.86
29 7.25 7.10x10° 63 1575 1.4 4
30 7.50 553%x10° 64 16.00 1125
31 7.75 £31x10° 65 16.25 0.876
32 8.00 336%x10° 66 1650 0.6 83
33 825 261x10° 67 1675 0.532
34 850 204x10° 68 17.00 0414

* The upper energy of first group 1is 107 ev.
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Table 2.3.3 Energy structure in thermal
neutron spectrum calculation.
Group (5;;;§TeV) Width (eV) j Group (U?;Z;%ZV)- Width (eV)

1 0002 0002 26 056 0.1

2 0.004 0.002 217 065 0.1

3 0.006 0002 28 0.75 0.1

4 6008 0.0602 29 0.85 0.1

5 0015 0007 30 0.95 0.1

6 0025 0.01 31 0.99 0.04

7 0035 001 32 101 0oz

8 0045 001 33 1.03 002

9 0.055 001 34 1.045 0.015
10 0.065 001 35 1.055 0.01
11 0075 0.01 36 1065 0.01
12 0085 001 37 108 0015
13 0.105 0.02 38 110 0.02
14 0135 0.03 39 116 006
15 0.165 0.03 40 124 0.08
16 0195 0.03 41 1.35 011
17 0225 0.03 42 1.45 0.1
18 0.255 0.03 43 155 0.1
19 0.285 003 44 1.65 0.1
20 0.295 0.01 45 1.75 0.1
21 0.305 0.01 46 1.85 0.1
22 0.335 0.03 47 195 0.1
23 .35 0.015 48 205 0.1
24 0.3¢ 0.04 49 215 0.1
25 0.45 0.06 50 238 0.23
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DEHSEHEINS,
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G, hEFEME ¢, (E) oy (E) 2R B ICEL T, ROREZB <,
(1) BREMAIRBE A — 3 VRSP - 28 L cBEo RS FEN Rénhic HAT
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() #UBAMERCE O ThETHRIZEMAICEE, m2r¥ - LESHE L 5.
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BEHEEERoAL S RICH L TEHRAPEKIZLT S,

¢ (E)/ 6,(E) = P (E) (3.1.2)

CZT¢(E) R FRETH D, PUEIRBAE L —F it s 2 TFORELLN LT
BB, COERFHAOCTPHETEHICNT 2ROAEUXEES.

(P(E)+Z, ((E)+V, + 2, (E)*V,) ¢,(E) =

B/ Z) (B ¢, (B) as 2] (B ¢, (E) dE,}

Ppp(ED4V, S dE"+V S
s ){ ffgzé (12 )F " iemE  (I—e)FE

v 5\ (B ¢y (E)
+Pyp(B) VyS,, [ 6ﬁ—a.)§’ 4

PieM

Ef (3.1.3)

T, ViR, Z(E)EHIKER, Z(E)I2WERERT. RFi EEEEZRL,
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a iz ((A—1)/(A+1)¥TH2 (BL, A EKKEI OHEEH ). Py, IABRMTER
LichETAESRFTHO THEETAIHELZT T,

L, 2T
P (EVZ, (EDV, +2, (E)V, = 2, (E)Vy (3.1.4)
V.o¢ (E)+V,¢,(E) = Vi¢(E) (3.1.5)

EB, MEBOMMFR ¢, R I/ESH% &0, mis, MEAROREM @RI & v ¥ —
Xt LT EEMUT 4,

NREMAEFFELFER (S LI )cEBL, (3 L4), (3L5)RU(312)xXEH
WTEET S &, ’

Vi , PR si
— 2 (E)¢(E) =P (E){V g =74y o§ —iﬁL}
V, 4V Po(BY T ' o & E " iem E
zj
+ Py {E)Vy S EM (3.1.8)
i €M

LB, £ 0T, BEEEPGE), PolBlico0 T, MRER, RUEELEAL, 2/
2 THMULTEERZSE,

PMF<E)VM Sum Esi,M = PI‘M(E)VFZtF(E)
i€M

= { 1=Ppp(E) } Vp X, 5 (E) (3.1.7)

Do, cORAE (316 ) RICRAT S &

VF
V, +V P (E)

Esif(E) Esim
zt,F(E)Vf QﬁF(E) il PFF(E) Vf Sum —'_,E'_'-—.-Vm Sum E,

i€f i€Em

) E
+{1-—P”4E>}-25~%§£—1 (3.1.8)
&@D.ﬁ%bf%@?é&,¢ﬂEW%M@)H&@i5K£béﬂéo
s i
55(B) _ Vo=V, Py(E) [ (E){&_?zﬂ} By, e }
.y (E) Vi FE Vi E Vy E
%-I_F}F(E):} (3.1.9>
IMGEGIA (3. 1.3 )Ric@EBL, (3L7)RERANSLE
Ve e 3 (E)Vodo(E) =P {E)V.S, 2! (E)¢ (E)
V_+V,P,(E) t,F FYF FF £ um e, f

i€m
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Efrp, (31205, (3L5)XEAVWTERLTEESTSE, .(E) 4,(E)N, koD
EHiLFRbHIN B,

#p(E) _ V,#V,Py(E) 1 =P (E)
l— =P (E)V,S 2" (E)+V_§ =
2 r(E) Vg of ey st " iem T

(3. 111)
ST, Vo V=7, Vo Ve=1—7 EEEST S, HL, ri@ZBEL—Fro#ila voes b
HERESETH 5.
NREBEIMEHOZRRED2 S, [REREE ¢ (E) o (E)RRDESitFEbEN 3,

um i s, f um i sy

1--pFF(E)+P?‘F(E>{rS VELEY+(1-7) S, 0 T }

Z‘ E i i€m
EﬁFE—Ei.—,{ 1—r+TPO(E)} P (E) 1’F( ) = :
P 1—L{p0<a)rsumc1,—>.j>z;f<E:>+<1—r)Sum<1—ﬂi>%‘m}
Zt,F(E) ief ’ iem ’
(3 1.12)

FHEBRTHREL LU THARDCFHEBTER T AHELPL(E), HUEBFOAED LA
HUAPETFH PR TEEST 2R L P (E), FHEEEN DS S0 FERERIC
ETAHRAEC (Va7 G EF5 &, Prp(BE)id

(1-C)Pgp(E)+CPg(E)

P.r(E) = el =P ()] (3. 1.13)
EEDEND, £, PL(E) &P (E) ICEROMEHS B,
Per(E) = 2, p(E)Z{ 1-Pg,(E)} (3.1.14)
BL, ¢RBEa Y7 rOFEHI - FETHB, O E Wigner DFEITH
T (EYE
0 _ 1,F __ 3. 1.15
Ppp (E) BEGY ( )
(3 113) LicAT B &,
2 (EXE
= Lk = . 1.16
Pep(E) [—C+%, 1 (B)7 (3.1.16)
7B, ToRE (3 L12)RICRAT S, ZOK, (3 14)X2ERLEL
L pEY=Pyr S, {Z (B +Z (B} +(1-7)S,, 2, (3.1.17) "
i€f JEm

HVWAEE, (3 1L12)REROLHIEE B,
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1-7 i 1-C
Smll‘Tl (E)+ Surn i sm+ i
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i Ni - N
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ief ia0 Ny i ’
ief
. N,
Sum M Zom = No S 2y 0 (3.1.21)
i€m ’ iEmNO
THDHDT,
o s e i Tg N B (3.122)
a,. = a b el _— —_— A. 0 . — .
MO N, TR TN PR NG g
. 1 I-r N; 1-C
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FEbEsNE, (3.1.2), (315 )X%xHT, g5,
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¢ (B) i (3.1.25)

by (E) B a o (E)+tigo, o(E)+ay(E)

&@D,n%ﬁﬁ@¢&¥x«9hwmﬁbbnt
smyh(mmmnmﬁ&éﬁw,MﬁﬁC%lnax—&~%§A¢6°(&L%)K@

LoD, o o (E)iIKo EHLERHAIN S,

M’

—; v Nik +1‘J’S N, +1—'C A (3 1.96)
= %2 e —— .0 . — N
M 0 p0 i%néNo ; T iem 0 bort ?’Nog M

(E)=1. 0. +$ N, L {12:55 N, 178, } (3.1.27)
o =) g . O L T = - L
N 97 p0 =8 N i p (Bl r RN, PP N, e M
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(2) DEEILE AR O ILEH 2
‘ HIERE N 2R 2R
|

¢ dE
RI, =o.f al . (3. 1.28)

GC?0+?\GH’0+GN E

LA, HHIEIC Breit— Wigner DB —HB¥EL N AFHA TS EDLEL, E#MAEx(=2(E-E))
ST Y wZE#H ) TEE45&, (3128

a r.r +00 d(x, &}
RI M L dx (31.29)

e ZEc-ra+10-Fﬂ f-oo ¢(x,&)F+ay (X,

&S, LTT,

(3.1.30)

iy
f

. A, 2.6x10° T
I L] " ety s GO:_._——.‘_T]_.g
4+%+T+E, E r J

I' = I‘a—v-l”‘n

THD, B AEBEGOPLT FAF -, A, GHBEEORTE, o RdERREORT />
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Qm$ﬁ¥@,T@%ﬂ¢@%ﬁﬁ§,kuﬁwvvvﬁﬁ(&m&mw*eWﬂmﬁ@ao
Fi, ¢(x,5)BLUX(x,5)E
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(3 1.31)
. & —co yedy -G-pie
/{(X,E)_Z’\f:'r_f'oc 1+Y2e
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P L E
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HL, x, IBEIEBx ZHBLLLALOTH Y, dx; d x;-x,_, TH B,
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L TS e (3. 1.34)
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Thbd, £LAMEEP, (x) BLUT P, (¥ &
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g = 4Vwmp/S c,i c,o
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¢l =1-pP! (3 1.53)
ThD, Pl BKROLI KD B,
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(3. 1.54)
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F(Z. 1) Th b,
PLER~7C RUC, A0 TCERATERT 5,

C=(2-a) C+(1-a)*C, (2>a>1), (3.1.56)

L TalANTH O ( AHEHCELDAN), dLad 15 C MEHEEN, adi2 g
LCOMIMBENBE T EIRNLE,
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{3 1.65)

Wix ,E)+af(x ,E)+R -0
08 = : . ’ (3.1.66
I(X] £) @(Xj,g)+az(xj,5)+|@j )
KaRick DHERT ST 5. BL,
r

o A . (3. 1.67)

f =
Fa—i-?\ofn a,

) FEIBEREFIE

HEHED 7o -4Figd L4kmnd, TOFNRE,

() wmEie, 1ERHBEHELESESICEEE o v b, 2ERBHEEZRIEGICE
BEh - i T A RHBHELZTE O,

Gy 2 BEEHEHARSECE, By -2 vofBESEDNEESHE L, FHY
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1: Escape probability P, 2Rk ¥ 5,
() 2, x,, Ay —iteration &3, oy, Ty ERD B, oyEP FHLTHASN S D
THD, 2T A—F —ERDBLDIETEEDNS,
(V) %gxyvlmﬂm¢52,ﬂaa§%ﬂﬁ?éoRI&@@&@%%%ﬁmﬁa
(V) HEFREFIRNFERZEZHES 6.
TH b
(7 *°Pu J£15 OZERElk 2 B
HERINICS>VWTHRERBRE L THROBEZR O TEoRBRIGIE CRE OFBER
ChETS ERERYEEEE L COALSREESS B BacE, PuoEHER
KECHOZD 105, eVORBRIICEEERSLAERT DLEND D,
22T, COEMERGBROIUAERET L& & L,
& MEh AL O¥EREr,, BBV rO¥EREr,, ELBBETORE N
PR E oy, BB I YN OB TROEEES o &35, A5,

a, = Vo (Vg +V, ) , ap = (Vg+V )/ (Va+V +Vy). (3.1.68)

T, Vg, VROV EELBEL —Fu, b Uy 7 2RCRBEEH OBTRTS 5,
%’ BP&:L{(!

Bp = Va/ VgtV _+V, ) = a,eay ( 3.1.69)
LEHmL, BRATELTIGRUD, 2ROLHITERT 5o

g =P, (%, g14) =Py (Z,q15) (3.1.70)

Py =P, (2, prp) = 1-Po(Z, prp). (3.1.71)
\L, 2, RUI,, BRRTHET 5,

2.6 ™ (No/ﬂp)'gg (3 1.72)

1

_ za,GFG‘ agq/ (1~ ag)

= (3. 1.73)
4 F 1+FG'aG/(l_ag,)

I

crw, NEEBLTOARENEOKTVHOR TRERE THD, o, 3Z0BRKKERT

H b,
c oW, BT e ERERE D,
'y 'FG

I = (3. 1.74
lﬂaP(l_l—‘P)H—BP(l—FP'rg) )

TRH o, CHAAEFEMAT S EEDHERIRANTILUTE 5,

g =Te0c° (3. 1.75)

a
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ik, HERNREFTELSVESORNKER TS, EEOLBRNHEREHK
CEB3bDTLUTDLESICEKD B,

ol, =T /T)evE /E ¢(x.8) (3.1.76)
Uti' r = (Pf/rr). cl-(i: r (3 177)
T, = 0L Foy, (3.1.78)

ceTi gEFEcarn, I, T, I, o, B, ERVI(x,E)UAILEDERIRK-7RBT
H b,

3.1.2 BAfEIHILWEREONE

o THE S -2 vid, BEDRAFERLAABEE T VvEE SO RSN 6O
P, REBESGBILIAIT3) -« F-s,L L TERSN TS,

Sy 2 = Fuic L 5EE A -4 H, D, Be, C, O Eic>1WTo— FHN TEF
g A LMEFKD, CHUDOWTRANT -4 T4 7730 —h—F2rEH0Le, BHA
Z e €T NTHETLIHLEZBERT LZLDICH TS,

5k, HHO) 20T, BlI#F R« 27 vickaHERRAY, Ky THOHZH O K
5c&ﬁ$%éx5mﬁ¥@ﬁﬁﬁﬁ,%ﬁ%f,ﬁﬁﬁ%%%@bkﬁﬁ%ﬂ@&i%
Nelkin = F e S¢HE 7o 7 5 4 GAKER AR L T#PHFHEL I -2 2B T5 L
ERHEAELSRRIE STV A,
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Table 3.1.1 Mesh points for resonance integral
ealeulation in unresolved region

No. X, Y
1 0.0010 0.07 28
2 0.60891 0.1 593
3 00255 0.2336
4 0.0505 0.3043
5 0.0 8 43 03741
6 01277 0.4 445
7 6.1 815 0.516 8
8 C.2 466 0.5 918
9 0.3 245 0.6706
10 0.4172 0.7543
11 05268 0.8 4 41
12 0.6 570 0.9417
13 0.8 12 4 1.0 493
14 1.000 0 L1700
15 1230 1.30 8 3
16 15196 L4715
17 1.8 989 16724
18 24294 1.9366
19 32722 23297
20 51859 31 543

OO

MODERATOR.
(M)

o O C O

T IIT CELL
-7 B FUEL

(f:éj/ (F) (i::>
O Q@ O O

7%

£ FUEL KERNEL
g&j&iw (f)
N O MODERATOR
(m}
Fig.3. L. 1 Double -heterogeneous lattice configration for resonance absorption

calculation.’
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Start

Calculate
JM [ GN 1 E ’ o, ﬁ
with ., 2;, Ay~ iteration

¥

Cajculate RI and ¢

=M, Il You e
RI 5B, T i, S]gron J{x,8,a,8)
5o Tril
T 2E,

SUmI(x,,¢, 08
] =

Calculate average cross section

T Ap—d and
average P, =P, (N, 7+ R)

Y

Calcuiate
M. ONsE,a,l
with 4, %; Ay — iferation

]

Calculate
£, P=P, (£} * R)
rrf{] for each Xj mesh

Czlculate 20
oy Iyl o s
= . : 3.8
RI on T, S]{ng(x},c,a,@], )
N n+r, > )
§ = =L —0-Sum (X558,
ZEG i= 43 '

Y%J,/”’E;t

resonance T
No

Calculate effective cross section
Sum RT,
leg
£ Ay, — ?um 6l
= Eg

{

Stop

Fig.3. 1. 4 Calculational flow of resonance

for fuel rod cell of
single — heterogeniety
or
fuel particle cell of
double— heterogenisty

where
J(Xj; E!avﬂig B) =

{TG ) +] (o p©) +J (0 T x 1,0}

T(% 60,86 =

{I(XJ,E)"' I(Xj-g,f) -+ I(QXJ,E)';_I(_XJ_I'E)}

for fuel rod cell of
double~ heterogeniety

cross section

AKX,
i

2
AX.
1

2
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3.2 FMHEFIRIMLFE

TR 22 bovid, S TR, BdFERE S, BERTOMKAERE L CHERE
ZAMELIREA VL =FARESWTHET S,

3.2.1 EEMTR~<Z MVEE

HPHT R <7 PvDHERCAMARICKED bD & L, Bl b,

D Erh T A EL, FEEMERE, (n.2n) IS THRETHODEL, TD
HWEEFLvTHRFETOL & v -EEBMOEHR TERDLT,

@ HORTHEsShISEGIETFO R~ Frs LTr, U, U, Frury * e
DRERR7TPLDHIH D1 DERS,

@ hHEFOBIEBP, $A@B EMET S,

(1} P, iLlic & 5

P EMTR, PHETTFHcH T 285 & LTROTEALPRE SN B,

divJ(E)+Z(E)« ¢ (E) = [EL(E=E) - ¢ (E)dE+S(E) | (3.2.1)

grad¢(E)+3X(E)- J(E) = 3 (E—E)« J(E)dE (3.2.2)

BL, J(E) @b T#H, ¢(E) BT~ ra, S(E) 3FHTHRETS 5, Z(E) i
2WiEH, Z(E—E), SIHE=E) ABIWMEMOP,RUP, K2 TH 3,

A
I

L(E) = JSfve(Eydv./ [[Se(E)dv (3.2.3)
T(E) = [IfaivTE) dv/ ffdv (3.2.4)
G(E) = [[fe(EYdv./ [[[dv (3.2.5)
S(E) = [f/S(Eyav/ [[[dv (3.2.6)

LEEEAE, (321)Re(322)RE
TE)+Z(E) - 3(E) = [2)(B—E) - 5(¥)dE+5(E) (3.2.7)

L(E)+$(E)+3Z(E)+J(E) = 3 [Z (E—E)-T(E)dE (3.2.8)
LN B, CLTAVIRMDAEETRT, (327 )RUF (328 )53BEFVTRTAT DL,
Tor B, 2,0 G0 A = 5,0 A FE =50 R E (3.2.9)

Y E2 _ o1
Lyt d B, +32 ] +A =35, (32100

4
E15h, CTT, S,,50,80", YN RO, REAZARICK BRETHE, BERIL
(P a5 ), EMMEHE, (n.2n) RIS 2EEDE TR CBERKE (PRS2 )iCX D
BERETFHRETHD, LFOoLS2KEDbIN5S.
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S,c 4, = [Fi(n)du (3.2.11)
“g"'l
52 = Sum Ni Sum G;’,S- EE’. Agl (3 212)
i gl g
gg!i” = Sum Ni Sum G;’;ﬂel ' EE'. AE’ (3 213)
i g<g
§g’(“’2") = S,m Ni Sim Jgi;g(n’zn) ' Eg" Ag’ (3.2.14)
i g=g
Sl =8,. N, S, U;;g}.jg,.ag, (3.2.15)
i g<lg .

ML, | 3GE, FTosghUgraravy¥-RESERT. £/, fEEGHEART P
DL uk B ANETED, (3229 VREF(3210)pohHEFH, i Fi I %
kB L,

3 (E +20 ?El ) (§0+§0,in+*0(n,2rﬂ+‘s‘ . A )—3-8-1
g gg £g g g e & ‘

6 = — (3.2.16)
A (3% (3 +3° =32 y—-L)
g g g gg BE 2
_ 3S,~L, 3, 4
J = = (3.2.17)
IA « (2 +2 —X )
E £ ge EE

BB, K, (329)&(3210)RPOEHRKEREI_ IE-BATOHEIZEELL
I ST BEDT, (3 216)RU(3.217) 0K TIRIZ, &3 (I, +2ITEIEL
THERREALK,

(2) B, Iflic kB

B, B3 2 HEARARNBRDOLIICET 5,

ke J(E)FZeg(E) = [Z2(E'—E) + ¢(E)dE+S(E) , ( 3.2.18)
~ %A
—k e g(E)+Z+] ?K& =3 [ZI(E—E)+ J(EDGE . (3.2.19)
0o
Z LT,
1
Agp = —+tan” ' x x=k/Z . (3.2.20)
X
a3
T s
2
x“*Ag
@ = ————— - (3.2.21)
3(1=Ay)
EBCE, ROBAFEOH =T VRIAZE Lo
ke J e O +3, 0, + A =8 ¢ A +S +51"+ SR (3.2.22)
—keg A F3ea T o A =35, (3. 2.23)
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czT, S,. 80, 80", Sy RYS WP AU TR LD LERTH S, (3. 2.22)

g )

RU(3.228)R&bETERs, , FHETR ] 2RDBERADL ST L,

3(a +3 +a «30 3"y (484 ERI0g A3k S
g g g 2e gL g g g E ] 4

gg = ) -1 2

A (B2 (a2 +a 2 ~% )-k') (3.2.24)
. 3§1+k.$ VAN
o : P _ (3.2.25)
& 3A (e (I, +3X)-2 ]

BL,
@ =X% Ay 30 (1=Ag) -
(3.2.26)

1
Ay, = —= tan” ' ¢ X : X = k7% (k=B).
X

nE, gRBBEAREL, BRIV YITH B,

(3 DEEE~DFA
'E¢%¥z&abw,$ﬁ%ﬁ%ibt%,uT®£5K&ﬁﬁK%ﬁ%ﬁ%%9ﬁﬁmﬁ
WL, OO ERITE I,

() MW EE
WX, o d 585
S a;-qggé.g

e

o = (3.2.27)
Sum q‘l’gAg
ged

ﬁb,g@%ﬁ%%,G@9ﬁﬁ%ﬁﬁﬁﬁéﬁ§%,JEHEWXQ%EETEO,6“
g, Vo, DTN TEHE,

g5 32 Dy T AR oD B Y
1
EémG( U; Jg Ag_ 3 Sgﬂ,m e Jg’ Ag’
55 = s 1 A (3. 2.28)
um Jg g
g€Q
L b T R OO #iE A
S/uln Sum <Ggglg+ 623;n+ o‘go;g(”’zn)) ¢g' Ag'
0 gfeG g€ G
sl = — (3.2.29)
m @ ’
g'uEG £ &
S S g 1! I A
P B (3.2.30)
O'GGJ - .t
SL‘T} ng Agl
g'e G
iy o= ~<7 b
X5 = Su X, (3.2.31)
g€CG .
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(i EEEE
g B o s e

69

g .
(SD)* =8, S,, %, ¢, (3.2.32)
i=1 j=g+1

3.2.2 ErhiEFR I PAGE
(1) PyEflic X 2k
BrzLE—EErBdabHETHS(E) OFETAEBEEFERAIRANTRDLEIN S,

ZL(E)'é(E)=:£ECE(E“+E)¢(EWdE“FS(E). (3.2.33)

HL, SE) BE#SAr vy -, o 0RETETHETH D, 2 (E), 2(E—-E)i3Th
FRERNEEERCERNEBNER TS5, 0SESE,ORT i+ —Hm%50 B2
oAl L, BEO R A MF -4 E(=238eV) 95, (3.233) 4T 4 n¥—HE
T AL, g, gEEPTETFELT, RKOLIKEDENS,

50

Z;; ¢'g = gs,;n; Zg’g ¢g+sg (3 234)
T, 2, 2., S, BB v F-HRCEVTHHNOBRTHSDT, (3.234) 4,

(g=1, 50) BT 550 n—RELHEATHY, N2 LiTLDBPHTRANT
Vg, BEBIKRB SN 5,

2) P,EMIC L BHBIE

B a ¥ —FEHROFHET R~y b EP AL VRS EEE, P, FBEXEROL ST
Ebah b,

J(B+EJE)ME)=£MZHE+E%MENE%S%E). (3.2.36)

~B2G(E)+32,(E) J(E) = [ ° ZL(EE) J (B dE/ (3.2.36)

BL, ¢E)BhET2<s b, J(E) BT, 43 (E)RUFSHE) F&RAF
£ - S ORENTHRED P, RE P, K, 2 (E) d&Wmss, ZN(E—E)RUI]
(B—F) HHEBERO P, RUP, KD TH 5,

oz F -EBRONIEMEROP, KokBELTRE, UTOoL D2 KAMERAV S,

%mzﬂEﬁﬂﬂdE ¢UmLMEUEeE0JGndE

#,(E) = - = .
[TUE-ENAE J(E) [T E(EE) ¢ (B)dE

Ec
¢(E)£ S(E'—E) J{E) dE

IF;

(3.2.37)

B g
J@L&ZJEQM¢wﬂdE

(3.237T)RBEHHELE TAHRIS PE L CO2RATEFHRETHERDIL2EEZL SN %,
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ZoR KD,

J(E)

B0 (p—E) ¢ (F) dE (3.2.38
e =9 ) 6 (B )

JO (E’%E) J(E) AR’ = g, (BE) ——=

—F, BT ORELEBZELRELEESFTHHDT

2
o (E) = EYN (3.2.39)

BRI o, (3.238), (3230)R%+(323)RCRATEE

E
—B?¢(E)+32X (E)J(E) = 2. T(E)

20 . ’ ’
” @(E)I (E'—~E) ¢ (F) dE

(3 2.40)

L8 h,

(3235) %0 (3.240) RAMEE T ik, PAMESORET A R7 b
ROEETHERD A Z WXL,

(3) FEPHTROFE |

BT R UF —HED SF g BAORET RS, (g=1, 50)EHHE I ORTFREEEN
EF 475 ) —AEE AT AAAHBHANER P » oKD IICHES 5, Bz xn
F 4o EEA Y AT I A MF - E (=238eV)kDELLaE—HET, PiEF 2
7 bovic 1L/ESATEBGE L, B4 cJ:a‘C‘*ﬁ%L*fhhﬁPﬁ??b  ~ED i -—KH
CIEES N AEE % BS LT,

S, = (S, 8% e N, (3.2.41)

5 A BN, BLIE S, S =1&dABBRT TS5, £F KB OHEEA,

g=1

A —1
a.=( ! )2 (3.2.42)
I \A, +1

{

ELT, ROEHIKHET %,

i1 (E_—E E
38 - g g-1 g
© «, E LB, DLE, o l_al( i @ §n Eg-l) (3.2.43)
1 E—a E, E
@ Eg_1<aiEc§Eg®&%, pe = l—ﬂn( EEC —a, fn ai;:(}> (3.2.44)
@ E<« E,D&xE, Bt = 0. (3.2.45)

4 DEBASO/MA
st F R <o g (g=1, 50) 2T, KDL LS C B ER D 5D BN

AW EREA~DWUAEEERITH S, 6 0BOHESLg, g ¢, PHEBOBRESZEG,0 T
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N IS
I U 1A B, R 53 SR A DAY

o5 =S, % ¢4/ Sum Py (3.2.46)
g€eC 2€C
e it o,, o, vo, BERDT,
& ¥ i d 7
03s = Sun Sum o 257 Sim By (3.2.47)

geG g'el’ ge G
54775 Y—itidoldiick sTg—globnd, )0 RU¥Fad  AHD LONH B,
K@%%%ﬁ%@ﬁﬁmﬁwr@}gﬁgﬁwnwmcﬁbfﬁﬁmmﬁmﬁ%wy+yﬁwg
MOBMOE 2 HT TERLIASE o5, R ol & T 5, (3.247) KL TH g~ gD
ot it osy TH B
i 128 M7 T R

= S, S, (R =6,/ S, b Ca.2.48)

g€eG ged reG

- Ry a® agg; HopoleHL Tz n,

ol = al+ (1—p) S, ol S, b, (3.2.49)
g €QG g€0q
kU
alf =i+ (1—u) o’ (3.2.50)
L,

2
o=
3A

3.3 BRIHE-BRAR

3.3 1 #MERTFEONEETE
F@&&1K%?&ﬁﬁ%ﬁ%ﬂ%?Q%@%ﬁﬁﬁ2@@@%%?%%&%50

1) #A4bre2Fricksdhdk

EA v r e FLCESE, BREBTOHNRASEROARKAESL L L TEELLL, BEHE

MAGRT 5. Brlm&i
6 X .
S S N} o "V,

— Jini iEL:{?ice

X = - (3.3.1)
S Y,

i=1

K EOHET B, BL, | KB, | REHERNETOERES, V, BEAROKE, N
GHE 0] ERCBI ARTFREETHY, o) HKEI ORIEX MY 2 RANER TS
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%,

(2) BEEBHEIRBRICKLSHAE
JMsumoﬁ%mht%%ﬁ$ﬁm;%%%ﬂﬁfu,Fgaalmﬁﬁxém,mmﬁ
M) — TEARSHMESEREALZLOESHER, BBy s FAFHER, KB7 0
s, AMAHMROABESDZ ) - 7AHERA L bOEMMEABREAREZ L TELT 3 ERE
TExERET 5.

S, F, MBMEHOALER, Ry, Ry &4 v v 2By, Iy IyEARTHE, 7 -FA
T, BEBRTINETAD Ay v EREPELA LI L R En S,

IMSLALOM THE & Bl TRAEE ¢F, &4 v Y2 OWHEV, &7 5, FHPHK
Fo ok, of, $F LBV, V,, Vy RRRTEES O B,

1

¢g=_ms ngg

3 VS {Euné i i

a 1

éF:_SI,mViQS? (3.3.2
VF ieF

¢§:J—S v, 8%
Vy iem

VS = Sum Vl
i€8

Vp =85, Vi (3.33)
i€eR

VM = Sum Vi
PEM /

s, F, MEmo¥wmHEe S, 28X, 205 rgz, L, XERIGOERE (RR, &2

g2

Z, MR UHE ) ARHLIIEETH 5,
BT IHOEWERES RUTok S L THET 2,
Ei!x @5 VS+5§’X qﬁFVF—&-E’;"’X b Vi

= S (3.3.4)
Qf}Sg\}rS_J'_gﬁf‘vl“ﬁﬂ ¢\S’§1VM

f5k, JMSLALOM KL AHERBHEOBRANEINES KR,
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Fuel compact

I nner graphite

i 1
Graphite sleeve region (3}

= Quter graphite
Coolant = region M)

Fuel ]
™~ region /I
| (F) !
[ { I
Lo I
Rwu
white
Rs Rr boundary
I'g I¢ Iymeshes condition
' ! -’ o T T +
S l Foo ’ M —region

Fig 3.3. 1 Fuel lattice calculation model

3.3.2 EMEEMETEDNERTERE
DELIGHT-67T, A#kEy (BP)irid e BHLEHODREREDANS T LD IR 5,
B BPR TOECERNTAROBPROENWEHKLHET S, ELBPEOLER
RF 42k, BRFOEDBMEHEZHHET 5,
(1) THREEPRTOHE= 7
W& L4 BEBMEEYOTEMREZRE,
MELEE 7oy 7 KEAShZEERREY,
BIEALEE T oy s CEASO R TFRED CEAM L OB —-RAEYE,
Do EHIICHE SN, D TEOZERSHE, 2% 0 shielding factor A E s 5. £ DEA,
PLFDz & A BEES S,
HTHRENRESRETAD, »ol ERE 6D, CONTREOT THRAIELVWEES
e vABEd 5, SPBcH LTsd, HANELUAREFEHBRT 5,
HEeFLd, Figd 2 cms Lo, BPEOARCHELBEAEEL, | KTMHE
BETES, BPHE, MBI SBEEFEOEMAH2EZE L, FHREONED A v va
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() THET B (NRAAE) . —H, HELHESE 2 HoERICKAL, ThZh A
B, TBREMOAyvaTREEA (1A, IRBRIA/NE), BPENIEHOBPR F& b
Do /A THRINEOT, BPEADOHEBEI(i=1~N) LET5BPAFOHEMKT
(BP grain Gi & Matrix Mi » o2 ) #RET 5.

2) EHWEECHE

BPHOMEE ok 5 RANER )" 3
TR0 4 vy + TP G

EX,Pi = g Mg
-4

G M.
be' VGi t oy Vy,

X6 POy VGi XM
g P — |7 “g
VMi

= ‘ (3.3.5)
roif Yoy oy
£ VMi

THESNB, BL, 0%, SV g e, M SBORGXICETAMEE, ;. oy

Gi , M‘i A o EE TR, VGi s VMi IR TH D, l—‘gi % QS(:i/qﬁhé"Gﬁ%éﬂ%fﬁ, R
oIt N B,

e EPO(E;!Gi-rG) (3.3.6)

TIZT, rgB@BPHRTE, Py(X)R3LIDNTESXKLDERUTH S,
Kic, BPHIHEHBELOKLIBPRTOEYHMEEL KD 5, HREREICK HHE
HEP RO ONIA v v 2 R BH AR FEDITE o, , KEEV, &35, BPHFOELY
T =R E

N —

SX,P; X0 L H
3 2 ¢! V. +Z g, Vy
1

um g 4 i g

Sx,cell —
g

gmniﬁflrﬂ(gﬂ)-kzgﬁ
i=1 H
- N v (3.3.7)
17 (2] 1
i=1 Vi
CEDFEsA B, HL,
¢H:—LS 6l V.
£ Vg em °
Ve = SV, (3.3.8)
jeH
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TH D, IOF GEEAARORIGX BT AHERTH 5,
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Homogenized Fuel ()

BPgrain (Gi)

Matrix (Mi)

BP rod cell model

BPgrain (Gi)

Matrix (Mi )

BP grain cell model

Rp Ry Ry

TA IB meshes white

boundary
condition

1 2.;]\]

1 1 L 1

T — T T T
BP ‘ A ! B
Homogenized fuel (H}

Fig.3. 3.2 Burnahble poison lattice calcuiation model
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3.3.3 HWRIAR
BERTHE S 2RI REENIE TR SN ERWEAREB VT, SERTOREYE
BAitET 5, £, DHEBD» OBRE~DBHZITE D,
(1) 7T
O BTEEE
0T (EBER ), HOFTHFEHAR

1
t = s _ f
2y 8y T SU}“ RPN P A fe S”,f“ vIg by (3.3.9)

-4 E
22T, »HEEBETHEERE, ¢, éﬁi@ integrated flux T 5,

Z R AMatrix BRI DB, TOBBARICI0RET ZRETHEG T E R
fLd 5,

THDHDb,
_ f
h= S v Tp ey (3.3.10)
4
Lt T,
Ilg, = Su}'n Eobg i, (3.311)

g
COREBEOT ¢, BKD, N EHHTHLBFOMBELERKPRHOND, 2T, f,
A OB EIC L 3R TFRAEREES L LATFHEIRIET R <7 b
13 13 :
f, = fg &mfgk%yagkn%¢y/%msmvagknuég (3.3.12)

g =1 g

THhbo
Ny )y rBlck ATRTORMNERE LARPRERK,  BKRAL SRD 5,

Kogg = % VE; ¢; (3 .313)
T, ¢ RROEH R A Matrix Rt X DBOABETH 5,
{2, +D, By | oy = S 3, 60 71, (3.3.14)

BIRANEHMTH 2,

(@ TFast fission factor

B O AR LECENTOT A V¥~ CRESABIHTO UoKIRL & LELR
FOrarF¥—-TOMAIBICLoRET 2 THETRicw 5t

It Gmax Omax  max st h
= \ 25 ’ r r® ; 7L
i {8§1 g’ﬂ?fﬂ Eg ¢g+ gél g’=JSf+1 fE VEgt By }/ (3.3.15)
th Gmax Ef
T g:;{rsfﬂ VI bg Koo (3.3.16)

J, EAAER (NGFAST), G, OB
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(3 Resonance escape probability

HIBL 2 F—ERAADCAPRTOI BRI F AT —HEBE~BHEASA T PRHTO

e,
J I I Gmax
pm={§ S T e— S
RORIT L PR bR® 5,

P@) = (e =AY !t

I
A= S

g=Jdf+ 1 g

a

@

E

T, BANEH (NGTHEM )
@ Hhrm-f

Jr ’
szH¢J/edw.

g=J +1 g'=1

(3.3.17

(3.3.18)

(3.3.19)

B sh 2B PHT IEY P TRARC I DRET S5HEPHT DR

¢ ngax st Ggmx sa
. = v
K g=J, +1 g ¢8’ g=Jd,.+1 B ¢E

(&) Conversion ratio

o 3By OEHIC L B conversion ratio ( Eik ) 2K 5,
CR1= RUBHAMOER L — + ERAHHL — + TH -k b0, o0& U ln, 1)
BEUR Y *puln, ) MPuoRIGLNHUEEEOEREELE, HLETFOD

SEEZTH 5o

CR2 = U, PUoiEi4v»o " Th, “UORHELRT DT,

OFEP TiIc k3 REFBICED 5,
mE MU, *ruotss 20 U, ¥ Pu~DEHRIITH, PuFz— AN

(3.3.20)

232Th, ZSBU

CR3 =
WoWBE LTRIEHSF U, PURCEH L PuEEYE DD P Th,
PUOHBEEERT D,
Bl
Gmax Grmax
CRI1= k=1,§,8,10 g§1 7. (k) N, ég/k=3,§,9,1l g§1 s (k) N, ¢, (3.3.21)
G max O max
CR2 = k:51’8 g§1 a (k) « N, qsg/k;é‘é,s gél a2(k) N, ¢, (3.3.22)
Gmax < Grax Gmax
CR3 = k:sl,8 g§1 o% (k) N, ¢g/{k=§’9 S, a2 (k) N, ¢g+k=§,ll S, st (k) N, o,

BL, ok} =ai(k)—o,(k)

(# Reaction rate
Bare {8

Gmax

B _
Rip = 5, %5y s

(3.3.23)

(3.3.24)

}
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Sub~—-Cd &
Gmax .
Ry = 5., %02, (3.3.25)
B L, £ reaction DEETHD, BToL>caMaEnid.

=1 **Mn absorption 7T Ly absorption
2 Lu ” 8 U fission
3 'lIn ” g U absorption
4 Cu # 1 *fu fission
5 YT Au ” 11 **u capture
6 Dy ” ' 12 **Ppu  fission

(@) Micro parameter
« Fast fission ratio, 0%

28817 fission rate & U fission rate @k
3% = RB(10)./R(8) ~ (3.3.26)

« Epithermal fission ratio, 0%

B5y o fast & resonance fission rate & thermal fission rate o

5% — [RB(8)—R° (S)J/RS(S) ' (3.3.27)

- 3
« Resonance capture ratio, g°

23811 ) fast & resonance capture rate & thermal capture rate ®lt
e® = (RROD-RS(I1 )/ R(11) . (3.3.28)

Relative conversion ratio, r’

®8J capture rate & 2% absorption rate it
P = (REOD/RBO /(T . (3.3.29)

& Spectral index

RO3EDODLDAEHET S,
y' = In @ absorption rate & Mn @ absorption rate D I
r® =Lu # & #

y? = ¥ py o fission rate & U fission rate ®

r™ = (RB(4H/REUEN /LT . (3. 3.30)
2T, m =1 m = 2 m = 3
g, =3 4, =2 g, =12
‘QZ - 1 gz - 1 -62 = 8
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HEORIETHEWA (T") (m=0, 1, 2, 3) (d thermal column TH Y, flux 73
maxwellian S T&H 5 & X OWE T 5 reaction rate ratio CHEEAEANEHLLTEAS
NTWVW3, CNSOEFEEANERDOERZR T LD THNEERLTLTH 5,

@ 2B T A -5 —OEN

W oBER S, »3, 2, 2, I RUKROEEEET 5,

v

-

(3.3.31)

@) WEHBEADHEL
¢ﬁ¥¥@ﬁ(339>%ﬂwf?bt¢ﬁ¥z&ﬁr»%%ﬂuw;wﬁﬁ@%@%@%
AHHT B, BMBEEEOH T TS,

3.3.4 #EGE
M EORBEEEESL, BRESOHELZITE 3.
iﬁ%ki‘éﬁﬁ AL O SEM TEE, IMSLALOM L L ABEBTHES 2L ITREEY
BFHEATHSBSEBE T v L VEBBELEAERO ¥R FRER D, @
HOHEATFL IBASICHEEOIHETFHEBO S, IMSLALOMIR I 2HXFAREETEDL
BOBSIE, BERETESHAZEA b 2F 0P EFREBL S,
1) BEEELZ{LOFTE

) TR OERIL
BFOHMER 1 om HOOEHAEP (Wom) &L, tw ik -THER 7 v 7EEDT L,
Gmax
P=p & S a -N(t)-ol(x)ea, . (3.3.32)
g=1 k=1

BL, 3aEBLET,
a, (3% Ek D 1 fission = D D energy W& [ wesec “fission] ,

CORBIAET S EHOT, BEltshnicdETR () 2RD L.
(¢,] =8¢, (33.33)

LFToR TR ofEKbahdTR s )4H0 b0 L, BEDLD o, LRFRT
%q
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(i EonEROHE (k=1~15)

Gmax

il 42 e R =S, o5(k) e X107 (3.3.34)
g=1

SR 5, = S., (k) g x107" (3.3.35)
g=1

TH i A R g, =k +tr 400 (3.3.36)

HL, 0;(k)=62(k)“6;(k), A, 3 #%18 k @ decay constant [T gec] -
i) Ml B BB OHE (k=1~13)
MBRT RO SE L 2R EROE .
@ rUTA—v A=Y LR (k=1~T)

233

232 (n,r)_,
oo TH oo Th)
233 n.7 234
917Pa — (", Pa)
*8 e
233 (n, 1) 234 (n.7) 235 (n.7) 236 (n, 1) 237
92 a2 ™ 92 — a2 — gzU)
< (0,0 ‘(0.0 g
237
53 NP

OohoE 0%, SEEERVERED S ZORNPREBHATELHOT
HAEADTEEL THIL,

mepy Pp, Wy Wy Wy 2y BTyogpoRFRREN (D @KAR
LDFEEINS,
ﬁﬂtwtbz&ﬂbfo%vfﬁﬁﬁtﬁmﬁ%%+Atmﬁwé&@%ENg%+
Aty i,

Zm

T _ ¥
N (A = s Al T k= 1T (3.3.37)
£

L, w*=p, (=1~1
Ab(t ) D3 Table 3.3 1ITRT.
@ ws3v—TFab=0LRH (k=8~13)

238 (n, T) 239

s ~CRw
“(n,f) (23g§£p) y
fégu(n,r) . (nﬂq—*iiiu(n’rx*zi @0 oy
< (n,f) 243l£m
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Qo hjyva—w5=9sRFsALEA»S, OHOBERERELT V.
2881y B0py  Hopy Mpy Wpy A oRBEORTREEN, (DRKRKLD
FTHEEN 5,

—a**d gy

G
N (t_ +At) =S Bi(t Ve k =8~13 (3.3.38)
£

BL, e =, £=1~6
B(t, ) OfE Table 3.3.2 KK G,
V) % AR R
BABAEREELE LTED: PXe, @5 "Sm, @ D, QERHIBERKHE

{pseudo element) D3I DI TEZL 3,

D Xe(k= 14)

S N, (t,)+&, » Y(k>""Xe)

=1

k

N, (t, +AL) = a, - (3.3.39)

1(135Xe)+r(135xe)

@ "sSm (k= 15)

13

SN (t )e¢, »¥(k—=""Sm)

u
k=1

N, (t, +At) = a, (3.3.40)

y (" 8m)

z 7, A (15 Xe) 12 ¥ Xe @ decay constant (Tec) o Y (k—'PXe) ,
Y(k->""Sm)UKEKOHEAH 15400 PXe, "Sm o2 TholE,
r(%xe), r(™smd)izzhnzEh Xe, Sm OEREF,

D, QoXTELTERE *Xe, Sm OMERERIH O R 7 v LA TFHEBEICEL
TWhENHTLETH L,

@ Pseudo fission product (k= 16~27)

1509 %ic £ ) non saturating , slow saturating K& T rapid saturating © 3 2D
pseudo fission product #9415 A L # X, %o pseudo fission products i< J5ffi 8975 f% M
mRE (B IR, FBER, F)EHOS TS,

pseudo fission products & L TRKRD 4EEEE L 5,

FP—233(k=16, 20, 24) k= 1~ 4 OBBOMARICEIVLELEHD

FP—235(k=17, 21, 25) k= 6~ 8 #
FP—239(k=18, 22, 26) k= 0§~10 #
FP-241(k=19, 23, 27) "k =11~ 13 ”

pseudo fission products DN, ERD K SICRD 5,

a) Non saturating pseudo element (k = 16~19)

N, (t +At) =N (t )+a,_5 S, ANy (3.3.41)
i
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b) Slow saturating pseude element (k= 20 ~23)

_ R .
N (t,+8t) =Nt e ety i _q7 —t(1—e ukﬂlk)t) (3.3.42>
)kk-i-]_,k
¢) Rapid saturating pseudo element (k = 24~27)
A R,
Nk(tm+ t) = ak_m W (3 343)
L TLT,
R, = S, Nyt )-8, Y({—~k)
£
GIT\HX P
Ly = S,moi(€) ¢,x107%
o (3.3.44)
4, = decay constant

Gma.‘( Yy
Ly =1 = géla;(k)"jgxlo *

Phic ko k - TEHTHEEOELT AHE (k=1~27) OBmA 7 v 7¥ [
(Fm+ 127y 7HERK ) OREFHIRESAKE %,

T TTa ~a; 3TN EFND fission products ® purge factor TO ~ 1.0 DEZ O,
ANERTH 5,

fhds, MENE, FPEEOETHEEIREEBETEITEON T 2D, ROMPER
Ty A BT BBE T vy POMEE, BTRHEOLDE (Vg+Ve+Vy ) Ve LTR
DB,

(V) Fov("B) DB

ENREEMPICES TR RATE LToFoy (PBEKEERSA 2EEMNANEL, %
OB L HBEEELEBRETLILETEE D,

S, MRS L Ym (BEt DB 5 "BORTEBEEEN,(t,), T0At & O
Bl b +At KB 5 "BORFHEEEN,,(t,+A) &35 L,

AN (1)

m = ity Ny (1) (3.2.45)

M5 ("B o Identification number (& 28),

—fyg v 4t

Ny (t, +At) = e Npg(t) . (3.3.46)

BL, tyid "BOMBBER TH,y=1,=5,,00(28) ¢, x107™ 5 £, ¢2(28) BB
DE ALK B g DRBEMBNER, ¢, RTAVE—HgORETFRTH 5,
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Eie PBAME LAEA R B (Identification number 29) O#MEF 5. HL "Bk
MEEICLOHBE LTV LT D,

ANge = Ny (£, )= Ny (t, +81) (3.3.47)
Nyo(t +A1) =Nyu(t IJ+AN,, . (3.3.48>
2 BEBEEOHHE

(=7 7HOEDRE, BEE
TFRAF oy TALSOEBROHE (T em? ) BROBEDIHHEEN S,
s Ry a-—w R O k=1~T

eI
7 [l_el d!]
AND = s ALt e ¢, x 107 (3.3.49)
{=1

k

BL wf=w,, £=1~1
vy 3y =7 s k=8~13

. 6 ; (1- e_#“[qt] o4
ANl = s, BiCt,) =7 £ %10 (3.3.50)
=1 H
8L #*”’=#£+7 . f=1~8
LR -TENEE (/s 13
t 13 f |
AN' = S AN] . (3.3.51)
k=1

RIZAF » 7AtC BT ABBEERITILORNCLIDFREN L,

f ak 1
AM, = AN, —  k=1~13 . (3.3.52)
86,400 o,
13
AM = S AM, «Hfiid (MWD/T) . (3.3.53)
k=1

LT e, BHEFHOBFOESBRIOBEETH D, ANEEN, »5KOLTHE
LTRWV S,

13 A
o, =S —a—ka(O) (g/cm’) . (3.3.54)
k=1

EL, A, dEkOoRTR (g
ald TAHA N o06024x10% (3],
N (o) B k OFE#H LB 2 HTHEE (3 /on’)
T HBEEOMMOERESE LT, FIFA (fission per initial fissile atom }, FIMA
(fission per initial metalic atom ) QE%ERH 5,
FRFNPEFEO fissile atom KU metalic atom DETHEEEN,(0), N (o)
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THRDYT &,
N, (o) = 8, NI . (3.3.55)
k=3,5,9,11
13
N (o) = S,, N(o). (3.3.56)
k=1

LT A7y 7HAL TOER
AF, =N'/N, () . (3.3.57)
AF, =N/N_ (o). ' (3.3.58)

(I BERORKR, BEE
cHEMORE

NECt, +a6) = NIt )+aNg (3.3.59)

NPt +AE) = N (L) +NT . (3.3.60)
- EERSEE

M, (t,+81) =M (t )+AM, (3. 3.61)

M (t +At) =M (t)+AM (3.3.62)

F,(t, +A0) =F (t ) FAF, (3.3.63)

Fo(t, +48t) =F (t )+AF, . (3.3.64)

ui®%ﬁméinéﬁ®5ﬁ,%é%@@ﬁmamwﬁwﬂﬁot@%ﬂb,ﬁ%mm
time step &% 7 index(t, ) 2 ZLEDBH So
time step CBE LB BT —EETHLBICAEROERLDID, index (t_)%&
ELTHbH, HL, [F—Dtime step OB B TREN -7 time step OEAH 51
T BRI Tk time step £X D F index (1) BN TAHL T S,
@) ApEtENoREFRER
st ic >N T, BPHEASHERD "BEFHABEASZ(LT 54, DELIGHT-6 T
i1, BEEAHOEBEDNL S
AR LT s he TR ¢ (TRBFEYETIHRETRLOAL FHEFRDIN) %
BT, &BPEAD UBETREESTEHEN, (t,.) 8Ny (tn) ZALT, ROED
gz s 5.

Ny, Ctoen) = Ny, (t,) o 28,1 At (3.3.65)
Gmax
Mas,s = Sum Lo 04 grix10™ (3.3.66)
g=1
B L, oy, E335MMIEETS T SRR A e 6D THY, 23 B D



JAERI-M 83-176

BERNEER TH 5, [0 RBPHTOACERET TS 2.
KOBBER 7oy 7B ABPEASER® PBETHEER (Vyt S, Ve, )/ Ve, E&h,
i=1
Eiz, BPRFHNO "BETFEEEE Vgt Ve, )/ Ve, ELTRDEN S,



JAERI-M 83-176

" ( :\u: m f:EEm hi=) X 1
T ._v:-. 10 A=} puv X=3j hc.« ( guuﬂ susdw(A=7 *=x) "9j0N

Co~1=§ ‘1= }- St =t Prti Frtt tiatdt b
o op Y oL 3 \ oL 94 (aNGe, )
("IN C9=F 9= |(s=7 9=A)|(v=0"9=4){{e=0"9=x) |(z=09=1|(1=8 9=
{6~1=]‘9=n1)— Sp—%y < PO €r 9y LI _:Im{x
|||x —
O 3] 9 wk -~ m\ﬁ - mx x mk m‘h A DMMNvO
("N | Ce=9*g=a]|(v=0 g=0%]|(e=0's=a) (2= s=n)|(1=0"'c=%)
Cy~1=7 " g=21 }- =i Sr_5q Pu—fd TH—Sa
X _ X
0 0 ) Y o oy , v , Y (0 )s
("IN Cv=0v=u i Ce=2 v=2] (2= " v=1](1=7" v=1]
. Zyi_Yyf : Yid_tvy —
Cemi=p vt | egry | 2 x (G| S D
0 0 0 X 4 ! ( 0% )
. , ~ Ef . :[ Vv [ YeZ
("N | Le=2"e=) XhNLL oy X(gy)
hN\LHm.meWl Zy_ty Ly _Ey
0 0 0 0 7y X 1 (ng)e
("N | (2= g=9)|(1=92=1)
(1=2'2=1]- Ly_2q
O 0 0 O O 11 X ﬁ mmNVC
("IN |(1=7° 1=
0 0 0 0 0 0 ("N 'N (aLye )1
L 9 g b 3 2 T 9 l
(sorsog 0-wr) (71),v T1°¢°¢ 9TqRL



JAERI-M 83-176

.ﬁﬁuvwm 10 L=} '‘x=) 10} mE.:wm guvaw [ L=} ‘T=x7] ‘ejeN
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. mc.__.: \wm m suvaw (L h~1=; (Xx=7%)
/

mm\(HHW..mﬁﬂxu.l Elyy Bl gy [l fty Uiy BTy 6p__tly By Elgy
21y X ey X TR 11y X zty X AEﬂwwuvmﬁ
("1 N = 2t=2)} (r=9'z1=a) (e=0‘qi=x) |(z=p ‘2i=1) | [1=0 '21=2)
Cy~1=7'21=4 )~ Py 21y 0t y_ 21y 6y_3lyp By_Zly
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3.4 WEhEHEHEAE

3.4.1 hEFRETROHE
BTARRRICADEACEEVEREASSBE, £l oohETORBMASEL LT
CELVEBES A ENBH L, AT - FTRIN ST, ZEH¥H o opik-TimERR Tk
TE %,
C@¢%%ﬁ@%%@RBmmn§%mﬁwb,%H@%@%%@Lf%ﬁ%ﬁ&%mu
ERE Ny 7Y Y S AERELERBRCE L CHEMBEZTEY) b0 E Lz, UBRI - FTH
B REAFERT HBHRRE,

O HMHERdlZE - 9 #Alf £ 7 v ( cavity FAIR & ARISHIR ),
@ FHEBE ¢ o 7 et T (INEVSRE, v v 7B, AESEER D,

D2FRTH Do

(1) ZTEREE» cDBHE

b FiEEOHECEL TERD  RUD 0HENEBELL S, CNK2TEREBENOIST
CEDELHRAESATVS, K3 - FieB0 TP BENOISTO AR ELDANRSED EL
Foo 4, HEEKEI, ] CRL, SHBOKEEV,, V, TRT. F7z, B O mean free path
A, HHEFEREZ 6, &L, SHi i TAERR LEREEj T first flight collision 4 & C §HESR Plfj!g
(¢ =radial , axial ) &4 5B, ¢D &%, PBENOISTIK LAED RIROLHICERTE S,

3 | S stV Phy
Dt = s —2l { { = radial, axial } , (3.4.1)
1
3 Sum QS]T Vi
1 e-E’R, ,
fﬂJ:VfQTTQEf%df R’ =307 v (. &) . (3.4.2)

! ¥

e, dr, do 3 EE, RGiZ}iF&ﬁ@EE%&, (ZR ) % @ optical distance T&H Y,
v (1, Q) @dfr, TOQHMAD neutron density TH Do -7, BEE(342)KX
bpk, ARPECELIERT B 5, (=0 THAMGERLATHBELRT <3 0E,

S Pijo=1 (3.4.3)

um -
1

MR DL D, L L, £ =radial, axial @cSﬁL‘C%Zﬁ!iﬁec':b'ré%{%ﬁybﬁ'ﬁibjoéﬁ
ELTEREFVEERZELLVDT,

Sum Pije=1 (3.4.4)
. i
ARET B, & 9FTHhid,
v, A‘j‘ p?:j,gzvi Ak Pl;i,f (35.4.5)

ﬁﬁi?%o%,CCTVKL,Q)KﬁLT,—ﬁﬁo%ﬁﬁ%ﬁﬁ?5&(&42)&
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1
pk = d dr’
it vxﬁﬁnrﬁ:r 4 7 R?

30} (3.4.6)

Lisd, BEL, AREOODHERTH - Th LM, ROSERICEDLEP,, DIHEEI
BEABOTLOREDARFTHELEDLD, &, Frov 7TEHESALSABLONEET
NEEE B, THDD, B1HAKEEr v 7BIONMER B2EBEA Y r v TEELTE
BB E v TEBL VAR TS B, D& ED BRDERF (3.4 1) kD,

. ¢ [V Y Dy, V. s (r —r1p) ,
D}:D;‘[E+ ¢f{V—C+._E.(1w M)+ e Pelle rF}(Q;+Q§,)

t t Vl' D; Vt qﬁl\]}SD;}
Ve, re [0 Du), #E_ Pulys
k k i k k k £
Ve, 3Dy ley Dy i De
v r Dy, b5 Dy,
TR R (1~ﬂ ‘{f)( LT (3.4.7)
Vt SD\'I DF QEM DF

LB, 0T, pRUT, BENENF + v TEONFBRFAFETHD, A, Ay iEF
vy FIER, AERO KBTS 5 mean free path, Vg, Vy i€ O&HE, DY, Dy kB
DESIHIEE, 65 oL BTOKBOFHIRTRTH S, 27, V RU o EF v v 7H
DEERCKBOTHFRTHL, CALD> BV, Vy, ¢p, dy» Di. Dy RIROE SR
%5 o

Nb Jd=-1
Vp = S, (V,+V +V )+ S V,
i=1 j=Np+1
N
Vy = Sum Vj s V. =V;
j=d+1
V.[ =VF+VM+VC 3
ko No k k K ot
s = {8, (% Vo rel, V +el Vo+ S, iV Ve
i=1 j=Np+1
N
k=1 S, etV bV . ef=ef (3.48)
j=J+1

6% = (pEVpt ot Vo toyVy)/V,

N . . J=-1
Sum(D]tfj qﬁl;j ij+D:j ¢:j Vsj+DI:j ¢1::] ch )+ Surrl Dk ¢kV
Dl;- — i=1 j=Np+1 ,
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CoTIREry THBOBSTH A, 4, Q5 QF. Wi, T) BHEMETHD, HRIE
BASHEETHE T LD S,

1 . % o
= o as ae X} ae 30? 349
“ 2 715 S J(Sc) f' 2 cos 0 fo £ (3.4.9)
: 7 v 2 —vo Apesin®
= em—— 3 ’ /] _Qz 0 oS
a 2 7wV Ig I(RF)de_,;/é @ cos (’onXafﬁ d¢ 344, e ,
(3.4.10)
2 =/ o
W, = et — [ as J d¢ cos ¢X, [ : ad sin 0 3_()?
2aVyry (8pl -y ;
X(l_e_VO/iF.Sinﬁ) ’ (3.4.11)
& ' % s |
T = F [1—— F dS dd"COS Q[) d@ 126 SQZ
d I'p 2 Vg ‘r(sp) f_,,/2 fo gin :
<C1= e (3.4.12)

LB, CCTV,, X, XpRENENVY, X, XOMEHICER LG (KFHE ) ~D projec-
tionTH N, V, X, XRZhFhFe v 7TEEENRFF v v A chord TH 5 {HTHK
BRE), TROGEETORKE ALz oL TATHY, ¢RETAEXMOLTITHTD 5,
ChodDdQ,, Q. Wy, Ty & first flight collision probability CcEFERBERDEE D,

PFF,J,’ = (ZVF/SF' }‘E‘) * Tf

f

PFM,Z l-O_PFF,E

Py, = 1.0~ Pyr g

Per,e = (2Vp/ Sphp) W, (3. 4.13)

Pou,e = 1.0—=Pgpp

Pyo,e = (Vg 2y /Wy 260 € 1=Pgp )

Poo, = (2Vg/Sg 7) (Q+ Q)

22 TSp, Sg B¥E v v FHEEHKCF v v 7THBEOHAREAME RS, 4B, JITEIHV
FoBkARSEOVTRLTY S, KiILQ,, QpFEHLL I,

3
sin” @ ( 3.4.14)

3Qf= 3cos’ 60 BQE:?
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ThLTEML, (349 )RV (3.410)%83T5&,

3
Qz = ?Qg
3
Qr =_4"Q0
4 (3.4.15)
Q, = —F(a}
3
3 1
1——a+§~a2——[(1+a2) E(e)—(1—a’)K(a))
4 4 p
F(a) =

(1—a) (1—a?)

EH B, ald (1p/ 1) THY, E@QRUK@RTAThE | BRUF 2 HORL AR T
55, Llbic LRSI F @, W,, T,, Qy2R03LLICATE, 5, 2 VHREFELL
angHwﬂI;%ngprIf@%t@@&ﬁ%&RBmmmm;m@QLwL1j
FRDLHICRH S B,

(1+a)(1—-7W)?

Qr Qr Qr A-—-CI T](l—ﬁTr)
(1—=mW )(1—=9T.)
W =W —a- J : (3. 417)
r P A—ar,!(l—T;Tr)
(1—7%T.)*
T =T —a- . {3.4.18)
r r A—-av}(]—“f]Tr)
+
(e S5
A = M (3.4.19)
, 3r+1 Vy+Vg
r— »
2 Vi
Z 7T,
r r
o6 y= £ a=_"F (3.4.20)

ThHB, CNICZO, W, T, Fl@zkdOE, (3.4.7) K0 FHEHMKHD, HRELL
LB, A — FTRIA LA fittinghic kR B L0 L L, IR TRITOFEETL.
(2) EFLE» 5 ORE
REEENCELOS 53R T S (341 )RNLEFAROAFEDOKLILL S,

— 1

Dk = gj}fj??‘;EVMRMP;M*'VGAMP5M4'VMKOP§C47VOICE%O}‘ (3.4.21)
M C
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LT

Ko o=

Pyy =~ 1.0

Py = 1.0,

P?& :...-.——VC . ,m

MG ’
v o (3.4.22)
I'g

Poo = 5 Q
‘o
1 d

= d — 307’
Qe I’ésc ‘J;JG sznﬂ 4 k

~
(3.4.23)

=
(ol
]
C,Olr—l
=
=
e
+
Hl=
o]
+
< | =
~ |a
—
Z |
O
N

Se nH, Q RUQ E&% L0, 20TH 2.

3.4.2 HTAPHETFEFSHEDHE

e B AR T A T A R EGE M R I I BB 5 RIS ICIIE
E@%%&ﬂm%ﬁ5%%&%&@%%?&%1(?&<,?Hb%%?ﬁ®“téﬁf¢@
%%@liwﬁ—%ﬁmﬁwf&bﬁo¢%¥ﬁv&w@%Lm,&Ltﬂﬁtf%%ﬁik
FAEERLVESNTVS, Lich - TAEH, BT B L T—AEU Tl &Y, BE
&@@i%@ﬂ@ﬂﬁmﬁLf@&ﬁ%%ﬁ@%@mﬁﬁﬁ%%&@AméoL@L%@®%
T(HMBEEE) dBEHE, 2 —7, BT oy 70k SRERE X USRI
#H%QKﬁofﬁb,¢ﬁ%%@%ﬁlﬁw¥_ﬁﬁfufmvﬁWTﬁ<,ﬁliwﬁ—%
ﬁ?d%ﬂ%ﬁf%??%&w5%%%@%%%%1&&Ma@,%@%@EE@~%KW%
m%ﬂ%@ﬁﬁk%wﬁ,ﬁ%ﬁ%ﬂ&ﬁkwﬁk%<@6a%CTC®%¥W¢ﬁ%§%ﬁ
A RETHTR CHET B D E Lz, BT ZOHELEIC2L TENS,

1) =F0ib & BEHK

B BRI RERAOBRERS 2V REBE Y (BB FRAR) T ) PEET LY,
SGEHDGR i —ACREES VB v ARO LT ASENL I F AV THD, &
A —REAE EFATH Do B - A BERKE L OMROKEEKN 1 CHE THOK
Z A, T03LESEENEASOHREERR LEROAF SNFARESEANEET 4o
nEAEEEYy ("BoFARE TOERTIF S5,

4. Ao~ FOIERSETHAERNRAN RAHFORBERR, KHELOBRAP SR
ERMIC IR E AL ~E S TES, BTRBUTREMSHLER L BT FHRERY
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FOTHR - BMEAEETE-TY, TOHEEBRCSL3RERIBFLIUNEVWTIENER
BBRIND, £CTHRTIAOBMATHFRENIAALARICEEZEREL, TORD SN
oM EAITFETR TR A LE - DA EPER BRI feed backiI LAV, L1
P, HEEEANEEOfRCE, BFAFEHoMHFRL 2 48 — 262 v TOEE,
CEHIAIEBREOBRENERASEAL Tk, HBEOERNERCEZREIEBOR TH
FEESEBBICERLIILDARE >T 5,

2 HBAEA L@

siHohE LRI

— VD) eV () I+ Zp(r) e g (1) = 1+ S(r)+ ,él is(ry¢li(ry .

i=1~1 2 <1< 10 (3.4.24)

LT, 6" 7 HiBodMTH (energy integrated flux)

r 3 HEhoDHEE

D : EEEHRE

Lo ABEE i = I(0+e § ¥

1 BARANZ PRI BEORSBE (ST = 1)
T RER (f SdV=1)
(3. 424)REKEHETHCLER, Bohfce (DEHOTREOSHELT

w

S(¥X,(£))F e ¢' (1)
S(r) =-

A

EBOTRIEZITNE S,

T, v FRFEWEE

Ao BEEE (EREER)

( 3.424)REMC LI HETFROFEHAHOE SN B, ik B O Backward—
Foreward T & 548, HRAETELAHILOHMBARVANTE2DT, L4 VF—KED
BHECRETEPLETH 5,

(3.4.24) X% LIHH,

dzqﬁi(r)_“ , 1 déi(r)_ dDi(r)_ de' (1)

—D - 7 3.4.25
(r) dr? D (r) r dr dr dr ( )

S EFEEAL(f=1~L), Av¥28F5%n(n=1~N) &9 5%,

T oDEB (N THEEH ((3.424) ROBEI B—FEWET 5. FBBERT » 7H5HED
EEEEIESRE > T B, COHBETRAPONLTETEIAOBITZER - B
feed back LBWVOT, 1 DOHEEBERN TREEROBRE —TH 5. $/hct v ¥aBAar 1D
DHEBAT —EBAr, & b,
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(A} fEE DA

T,

rELnefdicd LTRD =D), Ar = Ar,, T =3Xpt LB ,S

T LT,

_dzﬂ Y 2Y . TV

| dr? (&1 )?
-_C}X_ _ Yori” Youou
_dr | r=rq 2(Ar )

. _ D,

a’n - (Af )2

9]
4 -

Il
T
.

+

vo | [>
o
= =]
e
»—m_.

. 1
g'l =8 + § 2 g!)

n n n J;-I

a, = ay
AI‘ i.bl
- a T .
i < i n n n i
ol = 2a.+2; b 2r, o - dr.,
i i n- i
T e c o

IR i
Cl'l
Ar
(1_ 2 n>a;
[ rn
2. o :
dq
m, = —
Cn

& 3% O backward recurrence formula €& - TEE< .

Buat B

1
a a
n

R

(3.

(3.

(3

(3.

(3

(3.

(3

(3

(3.

(3.

(3

(s

4.26)

4.27)

4.28)

4.29)

4.30)

4.31)

4.32)

4.33)

4.343

4.35 )

4.36)

4.37)
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e, B oL forward recurrence formula X > THOTBIHZoRNEIROLD

TLTELNDS, (3.437T) k5,

' i g
9’5:1-1 = % an_l - (3.438)

@ n~1

CtE (3.4.33) RERALT,

i 4, i
¢n+1+ai n-1 T,
gl = ““‘gi : (3.4.39)
k= —"
an—l
roR & (3.43T)REDS
a, = k|~ ?" : (3.4.40)
an—l
.8, : i
B, =——*8.+tm (3 4.41)
an*l

LB,

a, B, ¢DHEBEr=0RUr =RTOBERAEI»I»o/GONL, &/, LHRHIAEZS
B Lfic (3.430) ROAEH THECEZPHETR ¢, (j<i) OBIITEOREFET
KON THEEERV S,

(B) fEE & MR E O A (Interface boundary) r=ryg

ERr-1, TORER

i

Spe = By = dg
lim J!= lim ]! (3.4.42
T rB+ r—’rB__
. Cdo
[— _D1
] dr

2T, —, FORFRENTFNEROE, AOHRBIKETZCLET T,
BRATOBRK (3428 ~(3430)BnESToOEOAETHL (nF 1) ARY (n—1)[AT
DEEFRBNECEICLDERDBON B,

FUb B rgm o RO rp+ Sl B0 B RET I, 1% Taylor BB L T(3.4.24)

REROCERT S &, BREHUERLLTUTONEZE %,

. g+l : .
$h :-—E%fr_ii~ , Gper = b1 - (3.4.43)
B
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L Ly . A
i _ i B i _ i
ap = Kg ai 1 Tp-1 = %pe
B-1
i
i B-1 i i i i
BB N LB+MB '815—1 T Mp=1
B-1

! I( en- Z%B-) (
Kg = = L + 7 (Lpy
T LB+ L B 9 B B+
- 1 |
Ly = — —
rs Lg+
Mi 1 ( i i di + i di )
M, = - T e el _dh_
B o TllgLB+ B “B+ “B+ B B
AI" _ Ar
LE— = 1- B . LB+ = ]+ ---—-B—+
2 rB 2 I'B
i (A‘rl}-)2 P (Ar5+)2
eE»— - i 1 EB+ - i
Dy Dgs
ri D1i3+ . ATB
B T i
Dy Argy

{E L’s B_m)n‘_ls B+_)n+1 &?’—50
(C) AR REN
« b

d
o PR G (—ﬂ
dr

r=0

B,
: gbi+ﬂj
1 e —L
ay
A Sioe (A1, )E
“i = 1+ T1 . 2 ,
4D,
’gl _ dil(Arz)z
! 4Dy
#L, Ar,=0, Ar,=Ar)

(3.4.44)

(3 4.45)

(3.4.46)

(3.4.47)

(3.4.48)
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s EAS
d. i
ﬁ%%#(#ﬂ) -0 . (3.4.49)
dr /ry
A,
) i_+ i i a]’_
by = A2 ay P /s (3. 4.50)

Zpat2an( By, e

PETRDFOBEFE S 5 ( 3.425) RATEBEIN T SPHFRS, 2Ry, ¢, &K
BB BIRE LS EORBERT (3.430) R d 2k0 s b iRELL, &6, &
DHEICLDEHEET 5, RKINROBAIFCOTEELRVEL, NRLLBEIHAIR
DEFR~NE S,

3.4.3 Xe BT SmRINK EREODT#

Ao - FREBOBTHREFED -V Thy, HEERLLTESO P FH AV F -
DEEBFOT, DEBEEROFLHEHOBBVEEREFER TS &, EELBED 1S
ThbHo
Ll AT, Ea— FORTEEREROEI, Xe RUSnEBOVBRRROITESEES
NTW3, $768bb, Xe RU Sm 2o nHERsE o dilE@oMrmEes L Thy, £
DEBRBAIANBETHAIHAL NV EFER TS AhHFR: 2 v¥ - Ohicdin U7/ FlE
CELTVWLELTKRD T, =7 oBRNWEBBOEROB IS %,

L L, ERicE, Ko - FickoERLABRTHERERCAFLAREET L -GS,
REARFELMBICBIAHALAVEEETR o A LF AR, BTHECEMALOBIZH
Dl AL N ERETE I AL - AHERERLLEOT, ELXe RUSmEFRICE D
CIRFHREHABHOLBELIIETREVILIZE S, Cokd, FLIHRLEVT, Xe KU
SmOEBREL~/ oRNFEEAROA L VEFMTEs L >cAEZEML 7,

CFELHBICB S s o RIOKER 2, OfEX

‘ . o N. ‘ N
2;==2;—2;(&w(1~—%%)42;<sm)(1——%1). (3. 451)
Nxe NSm

1 i i - 24 ! i i - 24
Ng. = S A, s X 10 /I1<Xe)+_§lo;<xE)¢ X 107%) . (3. 4.52)
I R E I . .
Ngw = S, F$¢‘/”.§165(Sn0 g (3.4.53)
i (Xe) = N, o.(Xe) .
‘ _ (3. 4.54)
2 (Sm) = Ng, o,(Sm) .,
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227w, iklzaamF-EERDLL,
Nyo» Ng b " Xe B0 " Sm oF FHEE (x100% em™),
ol (Xe), o (Sm)iF "Xe RV Sm @ 3 7 o RINMER (barn),
Al Flg "Pxe RO SmoREHGICHT BER,
MXe) i3 " Xe DEBEER (sec™),
LT =3 ARG THELHETRS bl TR (om T sec” )
1, suffix 0 @ELHBECANShIZMETASL L %EFRL, DELIGHT-6 2 - F&
bFiEhn b, '
* DELIGHT—6 2 - FOREENNE
() iR (BREXF » 7E)

‘ N i 135 .
Al = S N, ol lkl Y(k—=""Xe) (13.4.55)
k=1
. 3 .
Fi = élNkaHmY(kﬁW“Sm> : (3.4.56)
k=
HL,

N, BESHEEE K OETRER (2 m’),
o k) iEEEk D 17 v S RWEE (barn),
Y(k—>'"Xe), Y(k~'"“Sm) REEkOEIR 12400 PXe KU WSmo <
nEnoORER,
) fEkp SHARTH BN, WIBREBHLLLD

b3y Ny, . N%, (27 78)

ao !

ci(Xe) . o)(Sm)

3.4.4 hiETEHEEOEN

ETHEOBEEER CE O THETOEEEESLBREEPAR I - FTRENES 2 <7
b LY T —RERTHED, —H, BPHET RN P VR IFAAF -RRNTHEILPSTIN
AEELTPEFFPHAEFRICELT 2, £, #PHEFEEODENES OPHETE
FE i3,

ku
y k k
[ stw du S, e 8
v, =—t = d (3.4.57)
kll ——
_]'. g ¢k « Ak Uk

1 Juu $ (1) du
~/2_U£\/E ﬁkkz

LT, BEMBKENEESE, k,, k,dF I Ho L, THEESESZTL, u,, u ik, TR
T ALE - CHET LY T - Thb, TLARERBOLY Y -BTHB, 4B, UHK
HTRD D,

U* = (E® T - {E, exp(—(0.125+0.25(k—13) }

1
z (3.4.58)
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—%, Bl THEEOEEERIRXTREB T 5,

E, kS“ 6% AF
ot L, #EaE =y
th -
i Ey @(E] 1
dE 1k EX+ E¥T\ T2
LT L (BB
¢ z k=%, ¢ 2
ku
S ¢k Ak
_ k=kyg
ky, st.Ak

S B ]
kg /E* 4 RE T

IOEE, A RERkBEOZAILVF-IBTH D,
HE, RESAETLOEBESCErshRTEE G EI NS,

(3 4.59)
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4, T o ¥ 5 AHEEK

4.1 7ad>L08E

DEL IGHT - 612# 700025 vy 7O FORTRAN-TTH v 77 5 T&H, MAIN
PROGRAME 5 3O SUBROUTINEU 15 @O FUNCTION TRESNTY 5,

B4 K & £ COMMON X3, ich i TAHEVD MBS, BbF D HEEERCHRER
e ( MSLALOM) B %M A » v 2Btk LT, FORTRAN-T7D PARAME-
TER YAH AT 6 Eickd, FORFEPALELL>TED, ETHOEAS THROR
SFEBK SN T S,

4,2 HTNL—F

"DELIGHT-6 48K+ a4 70—F/OHHELTOBEES Table 4. 2 1icpy (AL, —
WA T 4 T3 U - BEER C ).

FEHY T V-F YDOENEFigd 2.1 ~Figd 2.5 KRT

4 7 — F w O tree structure % Fig. 4. 2.6 TR d s

1%, DELIGHT-6 CHHTAA®S 1 77V —HHE, REAL, FLOAT, CMPLX,
IARS, ABS, MINO, ATMAG, SQRT, DSQRT, EXP, DEXP, LOG, ALOG,
ALOG 10, ASIN, ATAN, TANH, DERF T& 3,

4.3 FTA A3 EE

DELIGHT -6 4, FORTRAN—77T ®PARAMETERX M T, DHEK, HRESR
%Kiéﬁ%ﬁﬁ@?%ivylﬁmﬁbf?4i773V%%E?éC&ﬁﬁ%5o?4%
Vs wAEBGBY T u—F ik AVCROS, BLOCKD, BPINPT, BURNUP,
CLEAR, CRITIC, CSAV, CURRNT, ERROR, FEWGC, GAMSUB, [NPUTS,
IMSLM, LEAK, MAIN, QUTPUT, QUTSP, PAIRCL, PEAKFX, POUTPT,
PWM, THERMS, THMLIB ® 2 4 TH %,

IDEEEE, ZERA w v o $id, FORTRAN-TT®a v/ 54 VERICBBIEP O 7 7 4 vicsy
FA -5 -XELTHESN S,

FaAvDavEREOLHO]CLE—FELTTFIERT,
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/7JCLLG JOB
// EXEC JCLG
//SYSIN DD DATA,DLM=T++"
// JUSER 80899249,TA.DO0I.01%94.100C
T.2 C.3 W.4 P.O I.4 OPN
OPTP PASSWORD=67649249,NOTIFY=J9249
//STPO1 EXEC GEMTOPSM,DSN=J9249.DELIGHT6,0DSN=JP249.N1,UNIT=TSSWK,

1/ MOD='AYCRCOS,BPINPT,BURNUP,CLEAR,CRITIC,CSAV,FSDM,GAMSUB" »
77 =' . FORT77?
//STPO? EXEC GEMTOPSM,DSN=J9249.DELIGHT&6,0DSN=J9249. N2, UNIT=TSSWK~
/7 MOD='FEWGC,LEAK,OUTPUT,OUTSP,PEAKFX,POUTPT, THERMS,THMLIB",
i =' _ FAORT?7"!

1 /STPO3 EXEC GEMTOFPSM,DSN=J%249.DELIGHT6,0DSN=J9249 . N3, UNIT=TSSWK,
S MOD='"CURRNT,ERROR,PAIRCL,PWM',

£ §='.FORT?7" _

//5TP11 EXEC FORT77,S0=J9249.N1,A="'INCLUDE'

//SYSINC DD DSN=J9249 . INCLUDE.FORT77,DISP=SHR

//STP12 EXEC FORT77,80=J9249.N2,A="INCLUDE',DISP=MOD

//SYSINC DD DSN=J9249.INCLUDE.FORT?77,DISP=5HR

//5TP13 EXEC FORT77,50=J9249 .N3,A="INCLUDE,AUTODBL(DBLPAD4) ",
/7 DISP=MOD

//SYSINC DD DSN=J9249.INCLUDE.FORT77,DISP=SHR

//5TP21 EXEC LKEDUP?7,LM='J9249.DELIGHTS' A="MAP?

//STP22 EXEC CONDENSE,DSN=J9249.DELIGHTS

//STP31 EXEC DELETE,DSN=J9249.N1.FORT77

//5TP32 SHEC DELETE,DSN=J9249 .N2.FORT77

//37TERE ENEC DELETE,DSN=J9249.N3.FORT?77

&+ 4+

7

LB TR, DB, EM Ay v 2@ INCLUDE. FORTTT &0 57 s A Mc T D
F O BB THEESA T %o

INTEGER TMESHY¥
PARAMETER (NGRP¥=132, MESH¥=10)
PARAMETER (TMESH¥=20+MESHY)

ADEEERIL 3 2 (GEMTER, BPHFHEBRICCEZ9505 ), EEA Yy v B30

(BB R OBS, TRESYEL 1 0HEE, AFOBER204y Y2 )THbH. C
NeDOHEAEZ TV A LvT b EICED, FaiviavDEBERUETH L.
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Table 4.2.1 DELIGHT-6 Subroutines

Routine Name

Function

MATN -
ABKL
AVCROS
BESSL
BETA
BLOCKD
BONE
BPINPT

BURNIN
BURNUP
CLEAR
CLEARL
COMPRT
CONST
CRITIC
C3AV

CURRNT
ERROR
FCELD
FCHOAD
FDCOFF
FEWGC
FUNCJ
FRECAS
FSDM
FSG

FSGF
FUNCG
FUNCGO
FUNCGL
FUNCPC

Programme control.

Burnup chain calculation of fuel nuclides.

Cross section production of assigned input materials.
Calculation of Bessel function.

Calculation of BETA value of resonance integral.
Blocked data.

By calculation of fast neutron spectrum.

Input concerning burnable poison and data preparation for

critical calculation.

Data preparation for burnup calculatien.

Cell burnup calculation.

Setting of zero for necessary variables,

Same as CLEAR.

Setting of JMSLALOM data.

Setting of constant value.

Cell criticality calculation,.

Few group constant calculation for fast neutron energy
region.

Calculation of neutron current in JMSLALOM.

Convergence check of neutron flux iteration in JMSLALOM.

Calculation of Dancoff factor in fuel cell.

Mean choard length calculation of fuel grain.
Calculation of Dancoff factor in fuel compact.
Calculation of few group constants for fuel cell.
Calculation of J-function for resonance absorption.
Calculation of scattering kernel by free gas model.
Calculation of cell average diffusion coefficient.
Calculation of S({o,x), $(1,x), G(o,x) and G(1,x) in
JMSTLALOM.

Calculation of S{(r,x) and G{r,x) in JMSLALOM.
Calculation of G(R,X).

Calculation of G(0,X).

Calculation of G(1,X).

Calculation of Pe(X).
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Routine Name Function

FUNCS Calculation of S{R,X).

FUNCSO Calculation of 5{0,X).

FUNCS1 Calculation of 5(1,%).

FUNCL4 Calculation of Kj4(X).

F5DATA Print input data.

GAKERZ Calculation of thermal neutron scattering kermel by
Nelkin model.

GAMLIB Preparation of fast neutron spectrum calculation.

GAMSUB Fast neutron spectrum calculatiomn.

GRKERN Preparation of scattering kernel for graphite.

INPUTS Data input.

IVALUE Setting of constant value.

JMSLM Control of JMSLALOM calculatiom.

LEAK Calculation of neutron streaming effect.

LINEQ Matrix calculation.

NUMDEN Recalculation of regionwise atomic number density.

OUTPUT Qutput of eriticality and burnup calculation.

QUTSP Qutput of neutron spectrum calculation.

PAIRCL Calculation of neutron flux in JMSLALOM.

PCFNC Calculation of PC(X).

PEAKFX Calculation of fine structure in cell.

PONE Py calculation of fast meutron spectrum.

POUTPT Qutput of fine structure calculation.

PROB Calculation of PO(X).

PSICHI Calculation of ¢(x,£) and x{x,&).

PU2408 Calculation of resonance absorption for 240py,

PU4OSH Setting of 240py resonance calculation.

PWM Calculation of collision probability in JMSLALOM.

RESFAC Data preparation of resonance absorption calculation.

RESMIC | Calculation of energy pointwise resonance absorptiomn.

RPARM Resonance absorption calculation (NR, IR approximation).

SET Data setting for 1/x.

SUBJ Integration of single heterogeneous resonance absorption
by numerical method.

SUBJA Integration of resonance absorption.
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Routine Name

Function

SUBJM

THERIN
THERMS
THMLIB
ZRSET

Integration of doubly-heterogeneocus resonance
absorption by numerical method.
Read in data library for thermal neutron calculation.

Thermal neutron spectrum calculation.

Preparation of thermal neutreon spectrum calculation,

Zero setting.




JAERI-M 83-176

START

INPUTS
Read inputs

Asign file

GAMSUB
Fast neutron
spectrum calc.

GAMLIB
Preparation of fast
neutron spectram calg)

THERMS
Thermal neutron
spectrum calc.

AVCROS
Cross section of
spectal input
material

I

N}OM}

Yes

No

-

CRITIC
Criticality calc.
Yes
TBURN > NSTEP

RESFAC
-] Data preparation

No of resonance abs.
XKINT>W
Yes
No v
TNPT= D *
BURNUP
Burnup calc.
B ISPREC Recalc.of atomic
:N/ number density
STOP
Fig.4. 2.1

Main flow of fundamental subroutines.
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YGSﬂT>O
1 No
FCELD
Calc.of Dancoff
factor
Dats
GAMLIB i
Fast group constant calc. )
RESMIC
R1 cale .(ISP=D
Data
Lib. T__ PSICHI
(2] THMLIB ¢, x calc. -
Thermal group constant
GRKERN calc.
Scattering kernel | o
(INDTH=1)
RPARM
Scattering kernel |
(INDTH=10) L
s SUB J,SUBJM,SURBJA
] ttGAKEeRil b | | Numerical cale. |
catieri I'mi
Nelkin mnogdel Y for I func.
. PU }_140? 2op = ™
esonance calc. o U THE R I N Dat.a
Read in thermal Lib
library (3
Data BURNIN
Lib Read in library data /D’ata
(5 for burnup calc. Lib.
{4)

Data Lib.
Data Lib.
Data Lib.
Data Lib.
Data Lib.

[ ISR SV SL R R

Fig.4. 2.2

y

BPINPT
Input for burnable
poISOn

RETURN

Data for fast neutron region
Scattering kernel for graphite
Data for thermal neutron region
Data for reaction rate calculation
Data for burnup calculation

Subroutine flow of INPUTS section.
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BONE PONE
B calculation P calculation

. CSAV
Condensation of group constants

@ No
Yes
OUTSP
Print out for fast neutron

spectrum  calc.

BETURN

Fig.4.2.3 Subreutine flow GAMSUB section

LINEQ
Matrix calc,

QUTSP
Print out for thermal
neutron spectrm calc.

RETURN

Fig.4 2.4 Subroutine flow of THERMS section.
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LEAK
Calc.of neutron

streaming effect

JMSLM
Fuel cell calculation by
collision probability methed

< 3
JBPC 1
3

I/

JMSLM
Burnable poison cell

calculation by
collision probability methed

-

LINEQ

!

FEWGC
Condensation of few
group conrtants

PEAKFX
Fine structure calc.

JFLAG=1

TBURN_>NST

POUTPT
Printout for fine structure
cale.

QUTPUT
Print out for criticality calc,

No FLAG=
Yes

Fig.4.2. b
Subroutine flow of
CRITIC section.
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MAIN ——FSDATA
‘T-——CLEAR IRSET
e INPUTS——=DATE
L~ FCHOAD
| FOCOFF
r—FCELD e FUNCPC
— FUNCG —-—:FUNCGO
FUNCGL FUNCS1
—FUNCS FUNCSOQ
. T funcsi
|- 2ARSIN
FUNK1&
b—GAMLIB———T—-RESHIC——FSICHI
L_rros
—RPARM —T—FNCJ
—SUBJA
—PROB
—sSuBd PSICHI
—suB.M PSICHI
BETA
—L—PUZ&05——"—~RESHIC——I::PSICHI
PROB
—FROB
L—eCFNE
L—THERIN
|l — TRMLIBE——%PU240 ——n——assnzc——I::Psxcul
PROS
—FROB
L_—sCFNC
l—CGAKERZ IESSL
|—FREGAS
L - GRKERN
— SURNLN
L3R INFT
——NUMDEN
—RE§FAL FOCOFF
L _fcsin FUNCPC
FUNCG FUNCGEC
FUNCGL FUNCE1
FUNCS FUNCSC
T funest
“ARSIN
FUNKIA
—GaMLIB RESMIC L"PSICHI
FROB
-=RPARM FNCJ
SuBJA
8RG8
-sue) : PSICHL
SUBJM™ FSICHI
BETA FRO8
—&y2s0s RESMIC PSICHI
l—-Pﬁoa
EPEOB
RCFNC
b THERIN
—-GAMSUB —p—FONE
+—- BONE
—csav
L...guTsP
——THERHS——T::LINEQ
QUTSP
L—AvCRDS
l——CRITIC—y— JMSLM CONST
PAIRCL CLEARL Fsé,
PWM —_—
CURRNT
ERROR
lb—{ AKX ———F3DH
—PRCE
F—PCFNC
—LINEG
—FEWGL
—PEAKFX
——QUTPUT FOUTPRT
—BLURNUP ABKL :
=
QUTRUT POUTFT

Fig.4.2. 6

FROEB

-=--Fs&F

Tree siructure of DELIGHT —6,
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DELIGHT—-6DA/IF— %% Table 5. L1 IKART. CHoD 77 RMLTRDE S

vl =R (R
1) &4 b ITEM 1
(2)  FE O FIHEE K ITEM 2~5, 26
(B HFRIEE ITEM 6~ 10
(4} FLIBRIEEBER ITEM 11~20
) ERA - M EHER
o PREEFEE ITEM 21
o Ny g YV [TEM 21~25
o F P ITEM 27
o MABE R T w [TEM 28
o Ay FIVHEE ITEM 29
6) By 4 7 VIEE ITEM 30
(7 BEMEHEEER
o fERRDH EIEE ITEM 31
o fHERFR AT ITEM 32, 33, 34
(8) EIHAYEE A E R |
o FHE O &I AT [ TEM 35
o EARFE TIRE ITEM 36~ 40
o NAL1% B BB ITEM 41, 42
Q) #EFRPHEFE
o NAEFTEHER ITEM 43, 44, 45

i, BEF-—20h TtHERNABRAF— 4 3HEBSNAETEESNLTVLA2OT, BED
tzhic Table 5. 1.2 KEEDTHRT.
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Table 5.1.1 Input data form of DELIGHT-6

I;ET Symbols | Format Comments
1 TITLE 18A4 Title card
2 NUCT 14 Number of nuclides (<50).

NFEWF 14 Number of fast few groups ( <25}%.

NFEWT I4 Number of thermal few groups {<25)%*.

NSTEP 14 Number of-burnup steps (£50). TInitial step
is not included.

KSPEC 14 Fission spectrum option
= 1 : Fission spectrum of 233U.
=2 3 " 235U.
= 3 : " 239Pu.
= 4 3 " 241Pu.

NGFAST T4 NGFAST (in few group structure) is used in the
calculation of fast fission factor e. See Jg
of equation (3.3.15).

NGTHEM 14 NGTHEM (in few group structure) is used in the
calculation of resonance escape probability P.
See Jr of equation (3.3.17). '

MOUT 14 Print out option of microscopic few group cross
sections.
= Q : Non print.
= 1 : Print out.

NFEWE 14 Number of condenced groups ( <20)%. Each fast
and thermal region is up to 10 groups.

NFEW2 L4 A group number (in few group structure) of lowest
energy which is included.in the first group of
condensed twe group structure.

ISP 14 Resonance calculation option.
= (0 : Intermediate—-Resonance method.
= 1 : Numerical calculation (not yet installed)

INDTH 14 Thermal scattering kernel of graphite

0 : Free gas model

1 : Library kernel.
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Item
No.

Symbols

Format

Comments

KERNL

NDYN

IPEAK

TINPT

LEAKC

IRESNS

14

14

I4

T4

I4

I4

Thermal scattering kernel model (for INDTH=1).

li

Q : incoherent model.

Il

1 : incohernt model for inelastic scattering
+ coherent model for elastic scattering.
NDYN (in multi group structure) is a group
number of highest energy in thermal region, and
is used in the calculation of neutron velocity
of condenéed two group structure.
Calculation opticn of neutron flux distribution
in heterogeneous fuel lattice by diffusion
theory.

= -1 : No calculation

0 : Calculation is performed only for first
step.

= 1 : Calculation is performed on every neutron
gpectrum calculation.

= 2 : Calculation is performed on every burnup
step.

Input form of nuclide density in fuel lattice.

= 0 : Average atomic number density in fuel

lattice.

= 1 : Weight percentage of region-wise composition.

= 2 : Atomic number density of region-wise
composition,

If the heterogeneous fuel cell calculation by

JMSLALOM or improved IR-method in resonance

calculation are reguired, IINPT must be 2.

Calculation option of neutron leakage by

Benoist medel,

= 0 : No calculation

= n : Region number of gap.

Resonance calculation model

= () : Finite dilute model for 232Th and 238U,

= ] : Finite dilute model for all resonance

nuclides (not yet installed).
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1;2? Symbols { Format Comments
ICYCLE 14 Qutput option for recycle calculation,
=0 : No
= 1 : Yes
TMODE T4 Calculation model of fast neutron spectrum.
= 0 : Pq approximation with constant buckling.
=1:3Bq "
= 2 : Py approximation with group-wise buckling
(in few group structure).
=3 : By "
ICELL 14 Fuel lattice calculation option.
= 0 : Point model.
= 1 : Heterogeneous cell by JMSLALOM (IINPT must
be 2)
JBPC 14 Burnable poison (BP) lattice calculation option.
= 0 : No BP.
= 1 : Homogeneous BP rod (by 2-region model).
= 2 : BP rod with grain structure (by 2Z-region
model}.
= 3 : Homogeneous BP rod (by multi-region model)
(JMSLALOM) .
= 4 : BP rod with grain structure (by 2-region
model for BP grain cell and multi-region
model for BP rod cell) (JMSLALOM).
IMODT T4 Calculation model of thermal neutron sSpectrum.
= 0 : Py approximation.
= 1 : Py approximation with constant buckling.
= 2 : Py approximation with group-wise buckling
(in few group structure).
3 ICIT I4 Special material cross section output option
for CITATION code.
= 0 : No
=1 : Yes
ISLA 14 Same as above except for SLALOM code.
ITWT 14 " TWOTRAN code,
1ZDC T4 " ZADOC code ,
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Item
No.

Symbol

Format

Comments

LFGROU(I)
I=1,NFEWF

1814

Group numbers (in multi group structure} of

lowest energy which are included in every fast
few group structure. These are correspondense
of multi group and few group structure. In order

of high to low energy.

ITGROU(I)
T=1,NFEWT

1814

Group numbers (in multi group structure) of
highest energy which are included in every thermal
few group.structure. In order of low to high

energy.

RIRI(I)}
I=1,6

6E12. 4

Outer radius of each region in fuel lattice
(in cm)

I=1 : For inner coolant region.

I=2 : For inmer graphite sleeve region.

I=3 : For fuel compact region.

I=4 : For outer graphite sleeve region.

T=5 : For outer coolant region,

I=6 : For moderator region of graphite block.

CARD 7 is necessary when ICELL = 1.

I

IFU
I0M

I4

I4
I4

Number of space meshes In homogeneous mixture
region of inmer coolant and inner graphite
sleeve (21)

Number of space meshes in fuel compact (3;1).
Number of space meshes in homogeneous mixture
region of outer coolant and graphite moderator
(21).

These are used in JMSLALOM calculation and,
3<IIM+ IFU + 10M < TMESH ¥ (See §4.3)

CARD 8 is necessary when IINPT = 1.

RHORHO(I)
1=1,6

6E12. 4

Density in every region of fuel lattice (in g/em3) .
T=1 : For inner coolant region.

I=2 : For inner graphite sleeve region.

I=3 : For fuel compact region.

I=4 : For outer graphite sleeve region.

I=5 : For outer coolant region.

I=6 : For moderator region of graphite block.
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Item
No.

Symbols

Format

Comment.s

CARD 9 is necessary when IINPT # O, and

repeated for T = 1WNUCT.

NID(I)
DENSM(I,K)
K=1,6

12
6E10.4

Nuclide identification number.

Weight percentage of nuclide iIn every region
when TINPT = 1.

Atomic number density of nuclide in every
region when IINPT = 2 (in atom/b-cm) .
K=1
K=2 :
K=3
K=4
K=5
K=6

The nuclides which are used only as the

For inner coolant region.
For inner graphite sleeve region.
: For fuel compact region.

For outer graphite sleeve region.
: For outer coolant region.

: For moderator region of graphite block.

special materials should be included here by

zero input for atomic number density.

CARD 10 is necessary when ITNPT = 0.

10

NID(1),
DENS(I),
I=1,NUCT

6(12,
E10.5)

Nuclide identification number.

Average atomic number density in fuel lattice

(in atom/b.cm)

11

NRES
TEMPF

I4
Ei2.4

Number of nuclides for resonance calculation.
Fuel temperature for resonance calculation

(in °K).

CARD 12, 13 are repeated for I = 1WNRES,

12

IDRES(I)
DRES (1)

SIGP(I)

14
El12.4

E12.4

Tdentification number of resonance nuclide.
Atomic number density of resonance nuclide

(in atom/b-.cm).

This is for the fuel compact when single
heterogeniety is treated, and for the fuel
kernel when double heterogeniety is treated

in the calculation.

Potential scattering cross section of resonance

nuclide (in barn).
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Item
No.

Symbols

Format

Comments

SIGM(I)

CHORD(I)

DCOFF(I)

E12.4

E12.4

E1Z2.4

Effective scattering cross section (in barn).
Nj

Sum - 9

ix0

i€ fuel compact

(for single heterogeniety) or

Ni
?:ﬁ ﬁE'GPi {for double heterogeniety).
i
ie fuel kernel

When SIGM(I)=0.0 is input here and IINPT=2,
improved resoance calculation method is used and

Sum & A ( for single heterogeniety)
1x0 Mo
ie fuel compact

i%pi

or ?z% %%-Aiopi + ;%l ?22 %%jxicpi are calculated
ief

from region-wise composition data.

Mean chord length (in cm) of fuel kernel when

double heterogeniety is treated. If regative

value is input here, CHORD(I} is calculated from

RADIUS(I) data automatically. Or, mean chord

length of fuel compact when single heterogeniety

is treated by the old resonance calculation method.

Dancoff factor of fuel kernel when double

heterogeniety is treated.

If negative value is input here, the Dancoff

factor of fuel kernel is calculated automatically,

and [DCOFF(I)| should be the number of fuel grains

in 1 cm3 of fuel compact.

Or, the Dancoff factor of fuel compact when

single heterogeniety is treated by old resonance

calculation method.

when single heterogeniety is treated by the

improved resonance calculation method, DCOFF(I)
1-C

and CHORD(I) are not effective, and —— 1is

Nog
required as input for CELDAN(I) below.
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I;i? Symbols Format Comments

13 RADIUS(I) E12.4 Fuel kernel radius (in cm).
If RADTUS(I) is zero, single heterogeniety is
treated and if positive, double heterogeniety
is treated.

GAMMA(L) E12.4 Volume fraction of fuel kernel in fuel compact.
If single heterogeniety is treated, GAMMA(T)
must be 1.0.

CELDAN(T) E1Z2.4 %ﬁ%i;when double heterogeniety is treated by
improved resonance calculation method, and
l-:-{'—l$um %i—ﬁpi + ligz by old resonance calcu-

iem 0 YNog
lation method.
When single heterogeniety is treated by improved
resonance calculation method, iE is required
as 1mput. NOE
For every case menticned above, CELDAN(TI) is
calculated automatically for negative input.
Dancoff factor is calculated by following
method.
When -2 < CELDAN(I) < -1,
C = (2- |CELDAN|) -Couter + ( |CELDAN| ~1)-Cipper
using Kennedy's formula.
When =3 ;;CELDAN(I) <-2
C = (3~ |CELDAN!}+C ey + ( ICELDAN|~2)Cinper
using Fukai's formula.
CARD 14, 15 are necessary when any of SIGM(I)}
is 0.0.
14 NNIDF T4 Number of nuclides in the f-region (fuel

kernel).

NNIDM 14 Number of nuclides in the m-region
(coating and graphite matrix),

NNIDFL I4 Number of nuclides to which A-parameters are
applied in the f-region.

NNTIDML 14 Number of nuclides to which A-parameters are

applied in the m-region.
When single heterogeniety is treated, NNIDM

and NNIDMI, is zero.
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Item

No. Symbols Format Comments
15 NIDE(L,1) 18T4 Identification numbers of nuclides in
I=1,NNIDF f-region.
CARD 16 is necessary when any one of SIGM(I)
is zero and RADIUS(I) is not zero.
16 NIDE(I,2) 1814 Tdentification numbers of nuclides in m-region.
T=1,NNTDM
CARD 17 is necessary when any one of SIGM(I)
is zero,
17 | NIDL(I,1) 1814 Identification numbers of nuclides to which
I=1,NNIDF A-parameters are applied in f-region.
CARD 18 is necessary when any one of SIGM(I)
is zero and RADIUS(I) is not zero,
18 NIDL(I,2) 1814 Identification numbers of nuclides to which
I=1,NNIDMIL| A-parameters are applied in m-region.
CARD 19 is necessary only when there are
nuclides which exist in both £ and m-region.
19 FI(T) 1814 Atomic number density fraction in f-region
I=1,NNIDFM of nuclides which exist in both f and m-region.
NNIDFM is number of nuclides which exist in
both region. These are necessary because
average atomic number demsities in fuel compact
are input when TTINPT=Z.
20 RADGG E12.4 Fuel kernel radius (in cm) for 240Pu resonance
calculation.
RADPP E12.4 Fuel compact radius (in cm) .
AL4GG Ei2.4 Volume fraction of fuel kernmel in fuel
compact.
AL4PP El12.4 Volume fractiom of fuel compact in fuel
lattice.
21 TARGK E12.4 Target K-INFINITY. 1If burnup-dependent
K-INFINITY exceeds this wvalue, burnup calculation
terminates.
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1;2? Symbols Format Comments

TEMPM E12.4 Moderator temperature (in °K).

Thermal neutron scattering kernel by free gas
model or Nelkin model are calculated at this
temperature.

Graphite kernels are prepared for 300, 600,
900, 1200 and 1500°K, and kernel data at
nearest temperature to TEMPM is used (not
interpoiated by temperature).

POWER E12.4 Average power density (in w/cc) in fuel
lattice. Neutron flux is normalized to this
value, and many kinds of reaction rate or
fuel burnup are calculated.

BUCKF E12.4 Average buckling in fast neutron region (cm_z).
Effective when IMODE<L.

BUCKT E12.4 Average buckling in thermal neutron region
(em %). FEffective when IMODTZL.

CARD 22 is necessary when IMODE>Z.
22 BG2 (1) 6E12.4 Group-wise buckling in fast neutron region
1=1,NFEWF (in few group structure, in cmwz).
CARD 23 is necessary when IMODT=2.
23 BG2 (1) 6E12.4 Group-wise buckling in thermal neutron region
I=NFEWF+1 ‘(in few group structure, in cm_z). In order
, NFEWFT of high to low energy.
(NFEWFT = NFEWF+NFEWT)
CARD 24, 25 are necessary when LEAKC>C.
24 | BUCKR(I) 6E12.4 Group-wise buckling in radial direction of
I=1,NFEWFT fuel lattice (in cw *).
25 BUCKZ (1) 6E12.4 Group-wise buckling in axial direction of
1=1,NFEWFT fuel lattice (in em %Y.
26 |{TEGROU(I) 18T4 Group numbers (in few group structure) of
I=1,NFEWE lowest energy which are included in every

condensed group structure,

CARD 27, 28, 29 are necessary when NSTEP>1.
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I;i? Symbols Format Comments
27 | FACTOR(I) |6E12.4 Nonpurge factor of Fission Products in burnup
I=1,6 fuel.
I=1 135Xe
I =2 149Sm
1=3: Peoudo F? (*2°1)
I =4 : Pgeudo FP (2271
I =5 : Pgeudo FP (23%Pu)
I =6 : Pgaudo FP *py)
28 STEP (1) 18T4 Time intervals of burmup steps (in days)
I=1,NSTEP
29 ISPREC(I) 1814 Option of neutron spectrum calculation and
I=1,NSTEP resonance calculation at every burnup step.
= 0 : Neutron spectrum and resonance integrals
are from prior step.
= 1 : Neutron spectrum is calculated at this
step but resonance integrals are from
prior step.
= 2 : Neutron spectrum and resonance integrals
are calculated at this step.
CARD 30 is necessary when ICYCLE>O.
30 XMULT E12.4 Ratio of discharge fuel burnup to batch
burnup.
31 NJOUT L4 Number of special material cross section
sets (<10).
CARD 32, 33, 34 are necessary when NJOUT>0.
CARD 33, 34 are repeated for I = 1NJOUT.
32 JNUMB (J) 1814 Number of nuclides which are included in each
J=1,NJOUT special material (<10).
33 ABYZ(I,J)| 18A4 Title of special material.
I=1,18
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I;i? Symbols Format Comments
34 MNID(I,J) | 6(12, Nuclide identification number.
ABCN(L,J) E10,4) Atomic number density (in atom/b-cm).
I=1, These nuclides should be included in NID(I,J)
JNUMB (J) of fuel lattice composition. Even if other
nuclides are specified in MNID(I,J), these
nuclide contributions are neglected without
warning message.
CARD 35040 are necessary when JBPG>1.
35 JCPN 14 Option of shielding factor calculation for
. burnable poison (BP) rod.
= 0 : By escape probability Pg(x).
= 1 : By group-independent
interpolation (not yet installed)
= 2 : By group-dependent
interpolation
JCGR T4 Option of shielding factor calculation for
BP grain.
Same’ as JCPN.
NDGP 14 Number of X-points for interpolation (on poison
rod). Effective when JCPN = 1 or 2.
NDGG I4 Number of X-points for interpolation (on poison
grain). Effective when JCGR = 1 or 2.
NBPE 4 Number of nuclides with shielding effect
(23).
IDBP(I) 5314 Identification number of nuclides with
I=1,5 shielding effect.
NELB 14 Number of nuclides in burnable poison.
NEILM I4 Number of nuclides in graphite matrix
(NELB + NELM = NBPE < 5)
NELM of homogeneous BP rod must be zero.
blank 14 Not used.
JIBP 14 Input form of nuclide composition in burmable

poison.

= Q : By atomic number density.
=1:
= 2

By weight percentage.

: By atomic number demnsity percentage.
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I;i? Symbols | Format Comments

JIMX I4 Input form of nuclide composition in graphite
matrix.

Same as JIBP,

JMIX I4 Option of BP atomic number density calculation
for neutron spectrum calculation on initial
burnup step.
= 0 : Volume average of BP atomic number

- densities are used.
= 1 : BP atomic number densities averaged by
weighting with shielding factor in fast
and thermal energy regions are used.
= 2 : BP atomic number densities averaged by
weighting with input values of shielding
factors added to fuel rattice composition.
36 RPIN E12.4 Radius of BP rod (in cm).

VPIN E12.4 Volume fraction of BP rod in BP lattice.

RWBP El2.4 Average density of burnable poison (g/cm3).

AMBP E12.4 Atomic mass of burnable poison.

WIDN(1,1)| E12.4 Average shielding factor of BP absorber in
fast energy region. (For JMIX > 1)
WIDN(2,1)| El12.4 Average shielding factor of BP absorber in
thermal energy region. (For JMIX > 1)
CARD 37 is necessary when JBPC = 2,4.
37 RGRN E12.4 Radius of BP grain (in cm).

VGRN E12.4 If positive, volume fraction of BP grain
in BP rod.
1f negative, weight fraction of BP grain in
BP rod,

RWMX El12.4 Density of graphite matrix (in g/cm3),

AMMX El2.4 Atomic mass of graphite matrix,

WTDN(1,2)| El2.4 Average shielding factor of BP matrix in
fast energy region. (For JMIX > 1)
WIDN(2,2)| El12.4 Average shielding factor of BP matrix in

thermal energy region. (For JMIX 3_1)
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I;i? Symbols Format Comments
38 CNBP(I}, 6E12.4 Atomic number density (in atom/b-cm), weight
I=1,NBPE fraction or atomic number density fractiom,
controlled by JIBP and JIMX.
CARD 39, 40 are necessary when JBPC > 3.

39 RP E12.4 Radius of BP rod (in cm).

RA E12.4 | Outer boundary radius of immer homogenized fuel
region (in cm).

RB E12.4 | Outer boundary radius of outer homogenized fuel
region (in cm).

40 N T4 Number of meshes (=regions) in BP rod

(1 <N <20},

IA T4 Number of meshes in inner homogenized fuel
region ( __>:1)_

1B T4 Number of meshes in outer homogenized fuel
region (21),
3 < N+IA+IB < TMESH¥ (See §4.3)
CARD 41 is necessary when JCPN > 1,

41 | XXDP(I,J) {6El12.4 | X-point of interpolation Xpin (1,J).
GMDP(I,J) Shielding factor of BP rod Fpin (1,J),
1=1, NDGP

I=1, (NFEWF+
+NFEWT)
CARD 42 is necessary when JCGR > 1.

42 |YYDG(I,J) |6E12.4| X-point of interpolation Xgrain(I,J).
GMDG(T,J) Shielding factor of BP grain Fgrain(I,J).
1=1,NDGG
J=1, (NFEWF+

+NFEWT)
CARD 43, 44, 45 are necessary when IPEAK > 0.

43 MMAX I3 Number of regions in fuel lattice.

MF I3 Region number of fuel compact (from inner),
NMAX I3 Total number of meshes.
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I;sm Symbols Format Comments
44 NM(M) 6(13, Outermost mesh number in M-th region.
DRM (M) F9.5) | Mesh interval in M-th region (in cm).
M=1,MMAX
CARD 45 is repeated for K = 1vNUCT.
45 NID{K) I2 Nuclide identification number.
(DENSM(K,M)| 7E10.4 Atomic number density (in atom/b-cm) of
JM=1 ,MMAX) nuclide K in M-th region.

_864
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Table 5.1.2 Input data for resonance calculation

R .
eig&gﬂiztion Single heterogeniety Double heterogeniety
method
Parameter~. 0ld Improved 01d Improved
Lattice| geell cell —cell —cell
. >Ny N N
Atomic |averagel U 1 0 '
number , .
density |Region e Na N N YNg,YNj ief YNp,¥YN; ief
—wise 0» "1 0» 7i (1-Y)Nj iem (1-Y)N; iem
DRES (1) No Ng Ng Ng
IGP (I
SIGP (1) Ipo 950 5o %o
Ny (*1) i (*1)
SIGM(L) ko Ny pi 0.0 iZo ¥ pi 0.0
. ; %
(in fuel) (%2) ief (in fuel) (*3)
VCHORD(I) d L) (*1)
Not
Qcompact ot use frernel / (%4) - Ekernel/&*a)
c (*1) (*1)
DCOFF(I) c Not used kemel/ (%5) Cp el /(%5)
RADIUS(I) 0.0 0.0 Y erel Termel
(*1) y (*1) (*1)
1-C 1-v i 1-C 1-C
preeall €1 ) N Hilwn —= Opit o (% =—— fx%
(Note) (*1) These parameters are calculated automatically by option.
{See Table 5.1.1)
Nz
* Loy s s (4
(*2) ii)NO riopi (in fuel).
Ny 1-y - Ny
* Moag , +—-5 Ao .-
(*3) r&)NO i%i - E N, 24954
(in fuel) (in fuel matrix)
(*4) if negative input, this value is calculated with equation
(3.1.46). '
(%5) if negative input, this value is calculated with equation
(3.1.47}).
(*6) if negative input, Dancoff factor (DCOFF) is calculated

automatically with equations (3.1.56) or (3.1.62).
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5.2.1 EREEOLDN
HAORKELRDLDITHEHS N S,
o NITEH OH N
o HHMEHF R N7 b VBB T AHT
o FER « MBEETHE KB 4 B )
o THDOBTFADMITE IS 5HT
LR, k20 THANEOERE SO ZTORBELZHRMT 5,
(1) AEHOHT '
(1 %4 rw
(i I A E
o AR (NUCT)
o FEh i TR O LMK (NFEWF )
o Bl T O VBB (NFEWT)
o MAHER F o T (NSTEP)
CfERNE RS P LEE (KSPEC)
o EETH T ARREBORET L TRVKHEES (NGFAST)
cHBIRNOET A TROHBEHES (NGTHEM)
o DHEBMENEBE O /14 7Y 2 v (MOUT)
B EHKMFROLHOMWEE ( 28UA) (NFEWE )
oI AE | BOTHESES (NFEW2)
o JLEESHBERMT A4 T a2 v ([SP)
o [ HEEL # — % 468 (INDTH)
054 T35y —H—FLDETIEE (KERNL)
o BRI DYIMT = 2 L F —BHFF (NDYN)
o HhE BRIk BB FEEA 7Y 2 ¥ (IPEAK)
o RTHEEANE (TINPT)
o Benoist Bt L 23tE4 7 a v (LEAKC)
o #£BEE T v (IRESN)
o Recycle st EHH A 7 v a ¥ (ICYCLE)
oEptEF R <7 b AFHEEF L (IMODE)
o B R Ny P VHHEE T (IMODT)
o MRkl TiTE e 7 (ICELL)
o A BEYH THEE TV (JBPC)
(i F=hd FHEHEODPEFERS (IFGROU)
(v B FEBRODEEXS (ITGROU)
V) DHEBEREXKOZBDOEHED (TEGROU)
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(vip
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BEEFO Ay v K3 (TIM, TFU, 1OM)
BTHEE (RHETEY)

Wi e RN G A A K

(X

(X}
(xil

2)
{n

(i)

o IGH EE (NRES )

o #5¥l A — % /D mean chord length (CHORD)

(cm)

o BB S —F ADBEHFHE—AEFRICHT 5C (DCOFF)

o RHEEE (TEMPF) (°K)
o ftEHHEdD 1.D.No (IDRES)

o BB D BE S — F VP ORTFHEE (DRES)

o HLUBHED K F v v » VEELWTRE (SIGP)
o LIBHFEY D D EEELMTERE (STGM)
oK A — 2 vHEE (RADIUS)
o ERNEELWEH o, (barn)

o BREL A — F WERRG

o A—s¥F 4 — HE KM
BT EHI B A ER

o HEITUIR B EEREEE (TARGK)
o WEMIEE (TEMPM) (°K)

o NEHH (POWER) (w/ cm’)
0osNy 2 Y s (BUCKF, BUCKT)

(cm)

(cm™)

M= 5 o 70 (STEP, day), 72 ~7 +t vH

(x10% / cm®)
(barn)

{barn)

HFHEOF#E (ISPREC)

OB AR O non purge factor (FACTOR)

SHBPHEFR~7 P VHBERRET AN
Hhik a2 CPVHER A 77 ) —O#HE

o NID gEZEZD 1D N

o LTOT &7F—4#

o WA WAL OFH (0 L, 1 H0)

o TWF MO OEE (0 P L, 1o H0)
o [WR HEE N0 L, 1o H0)

IWR=10DE&TCH,

I RETHESLERHT, LB FE—-, ¥

Bigoi— /95 4 —4 —ff, EHELWEHSE, LBRIE FrHNT 5.

£, SEBESEHNT S,
BT 227 PLEEHZA 77U —0O#E

oNID WEZ & FO LD N
e ISC MELA =2 VDEHEE T =1 e
TR LEFREE ;O
HEEA 227 Vv THET LIRS
©oSIGS [SC=—-1D & %00

FLRER, HL, HILFEmER—E; 1

Foy R, B, HEWERR

17530 —F—5FH)
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ISC=0mn&Eo, (barn)

ISC=1m&& o@™e™ 0 (barn)
it EYREE T — 4 (JBPCx0 D& &)
EPH TR <7 b (LY —-FED)  (ncm’esec)
| BEmE (YW T a¥F—238eV)  (ncm’ssec)
Vi D BB R S ik (0 em’ e sec)
)

(lii

Vil EEDEBMENER (MOUT = 1054E )
o TRANSP 5, (barn)
> ABSORP o, (barn)
oNU FISS vo, ( barn)
o FISS a. ( barn)
o F, SPEC SElz 7 P OES
¢ SC. TO 1 g? T { barn)

8

il BT R~ (A E—FR)  (nSom’sec)

X BT R~<7 b (TR AF-FR, ELERPETEEERR CEPETHORG
ELHMPETHD4L 7T ~5 0HORMAPHFHEA-HT L SCHE ) ) (n/cm’«sec)
CEIPHET R )Y P LHY—FFK)  (n/cmiesec)

(X) LEBESDEFR  (n/cm’sec)

(i) R /DB AR T T AR

c TRANSP T, { harn)
o ABSORP a, ( barn)
oNU FISS va, ( barn)
e FISS o, ( barn)
©S8C. TO I a7 ! ( barn)
Special material By EfE D H ]
oD COEF, D (cm)
o TOTAL z, (em™)
o ABSORPTION >3 (em™)
o FISSION z, (em ')
o NU FISSION VX, (em ™)
o SCAT. TO G (PO) = Com™)
o SCAT TO & (P1) 3 20" (em™)
Wk FErEIcBd AHA (ICELL=1DEE)

(i} BEHED iteration 7 — 4
o FLUX ERROR I K R 2
o EIGEN VALUE B A il (Ko)

(i otk FR A
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5y "BMEYERFHRECHETAHHN(JBPC=3, 4D54&)
(1) B2 E @ iteration ¥ — ¥

e FLUX ERROR IR &2
o EIGEN VALUE EH A E (K,
(i dETERSHH
6 EBHR  BRIAECHET M
(1) BRETF
o K—EFF EEERR
o K—INF IR RS R EL
o EPSILON EEPE TR HEAE
©cRESO-P HIBA KO SHER
o THE+*ETA+F e FRARE 0 - f
o ICR L3 Yed
(i = IE =
o DELTA— 28 3%
oDELTA—25 8%
o RO— 28 o
o GAMMAO RCR
(i) =27 povigE
o [IN—115,/MN— 55 In/Mnlt
o LU—176/MN—55 Lu /Mn
o PU—239, U~235 Pu - U H
V)R B gy
o N EFHEE (10" cm®)
o DN K@M 7y T TOEFHEEOBEE (X107 m®)
o NF S (x10% cm®)
o DNF BB R T o 7 TOREE (10 om®)
oM BEBMEE (MWD T)
o DM RBREER 7 T TCOREE (MWD /T )
o FIFA fissions per initial fissile atoms
o FIMA fissions per initial metalic atoms
V) & BEHRCEARRTFREH
o FLUX e FHE (0 cm’sec)
e DCOEF ILHfRE, D (cm)
s TOTAL 2WEK, T, (ecm ')
s ABSORP R, ¥, (cm ')
o FISSION HARWER, =, (cm ')
o NUFIS o F AR EmE, v2, (em™)
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o REMOVAL erpgmmeE, =, (cm)
o VELOCITY ik FoEE (cm/sec)
o XFLUX Bot#FHE  (n/ cmesec)

o FAST FISS GAIN BEEPEFHEIRFE ( 2EERICLS )
©» RESC. ESCAPE PRO. #BAHEn2HE ( 2BERCLS)
o« THE ETA-F ot THEmED f ( 2EERCT L)
V) BBRE AR - TH R
oM (E4B ) BE Y oXgESFORFERE (g kg [HM)
oW I YRFT N = LR
viih DEBERER (BR - BETERRELOMAME )

o FLUX ch# T8 (n/ cm’s sec)
oD COEF WLERE, D (cm)

o TOTAL LWEE, T, (cm )

o ABSORPTION  WXWidH, =, (cm™)
cFISSION oW ES, X, (cmh)

o NUFISSION HE AR TR, v, (em )
o SCAT-TO I FIE~ORAEER I (am )
il o BRI B e A T
o GRAIN SHIELD Ly
o ROD SHIELD I,
o SHIELD FACT f
o WTDN Fues s vatue
o2G SHIELD FT f
iX) VEBSPESPUTHEE (cmsec)
7 M FHROBTASGIHEICHET HHT
() rEmEET (R, REERES, A v vaf4 N
- A 2
o SEIRIER A v v a B v FBE

Z graup

oAy valEg (cm)
o SEIRFI R U4k (om®)
oAy vatd v rEBEE (cm)
o Ay Vo FEAy O LEE (om)
iy BMEt2 s bREHEE  (wem’)
b, (D~} STEP 0 To&H 7.
v SEEEOHEIEFHEE  (x10% em®)
(BL, STEP 1L#&RABE 2 v/ ~7 MEKDA
(V SEEEIROEESEFHR  (n/cm’ . sec)
Vi) Ay v a®EA Y PEREFR  (nom’esec)
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Vi) BBl D vt PRAy vadA v ERHEFRE (n/cm’~ sec)
vil EB1M
X EEmOVDHRBEHTHR
BL, dHEFR~y FVEFTEEOFEEOSTEP TERBE 2 7 MCH L TOAH
7Je

5.2.2 Mo oOEhd

DELIGHT-6» bRk 4BHOEAOKHE/EMEE TSN 5,

1) ZHUHAEHK

SPECIAL MATERIAL THAShsHEOEHBAWER, FHETFR <7 bArRUH
HTFHAFTE0F00IIcE XA, BRBUTOHAD TH 5,

Record = #

1 NMAT ( & EH )

2 J, (g=1~68) i o T RS P P O
¢, (g=1~68) ” e 2 < b

3 ID (##ID)

4 o (g=1~68)
oy (g=1~¢68)
val (g=1~68) NMAT [H#EF,
a; (g=1~68)
U;‘Lg, g=g~gtd, , g=1~68

3o3! , g=g~gtA,, g=1~68

g>g’

(AL, A, 3 FHHEE)

5 J, (g=1~50) B op i R I8 P B
4, (g=1~50) " hEF R <Y b
6 ID (HEID)
7 ol (g=1~50)
¢ (g=1~50)
vo! (g=1~50) NMAT [ & 5o
s (g=1~50)
6%, g'=1~50, g=1~50

302, g=1~50, g=1~50
cnbnF—Fid, XEDITF e/ 5 4 (MiF8)icknImols, HEOERKERK
Ld BT EBHKD,

@ SPECIAL MATERTALWHEME

SPECTAL MATERIAL & L UHESHAHEODLHBERNERIFTOTFOOL K

CITATIONKRUTWOTRANBAAERTHA XA B,

« AT g VICk - T IMSLALOMTED A BRI T AITE B,
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TWOTRANH®DIES, HilWEEOP, kyETchhHsh 3, THT, THS, THMELT
DELHREDOND,
[HT = 4
IHS = [HT—1+NFEWT
IHM = [HS— 1 +NFEWT
HL, NFEWT @R# ¥ FHREODPEER TS 5.
B3 BMBEERTFLOEBEERER
BRI T EH 20 BESYR FHE TR R R 7y 7TEOXRYKBEREZCITA-
TIONHii, FTI2F001 719 %,
) BREREEHBEEMATER ‘
R ETHN SN ABRER T 7THOEDWERZ CITATIONAIFTI3F00L cif
¥ b,

5,3 UzF 3 bE—N

‘DELIGHT-6 ®#iTH;o® J CL % Table 5.3 11T d,

/03 =y bELHTEERT,
FTO5F001 : 4>»7 v be«F—%
FTO6FO001 @ Zyv ke« 79 b
FTO7TF 001 : Special material Brim &L
FTO8BFO001 @ KIEEF—4 734771 —
FTI0FRO0C1 : FhHEFHREF—5 » 74 73 ) —
FTILFC01 : R2 35 5 F
FTI2F001 @ BEEEEPVPHBERER L
FTI3F 001 © SERERABERERDLY
FT20F 001 © =% 354 F
FT21F001 | =24 3545
FT22F 001 © BHTHEEF—-5 54771 -
FT30F001 @ BMEE5—4 31475 —
FT40F 00 @ BEB#MFIES - 747710 -

(EFHEE= 72 )
FT30F 001 @ HHEGELH — %0
(Fibtke 70 )

FT60F 001 : £HEAESEMS
FT61F001 © =435 F

4750 —

pNTE
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Table 5. 3.1 JCL of DELIGHT -6

/rJCLG  JOB
// EXEC JCLG
//SYSIN DD DATA,DLM=T++"'
// JUSER 8089924%9,TA.DCI,0194.100
T.3 C.5 W.4 P.O I.4 OPN
oPTPE PASSWORD=67649249,NOTIFY=J9249
/4STPO1 EXEC LMGO,LM=")9249 . DELIGHTS'

//FT0SFOC1 DD =

|

Input Data

/x [

/7 EXPAND DISKTQ,DDN=FT22F0C1,DSN=43520.TRML51
/7 EXPAND DISKTO,DDN=FT40F0C1,DSN=J1823.GRAHPK
7/ EXPAND DISKTO.DDN=FT10FC01,0SN=J3520.FAST51
// EXPAND DISKTO,DDN=FT30FC01,DSN=J1823.BURNN

/7 EXPAND DISKTO,DDN=FTCBFOO1,DSN=J18B23.REACT

// EXPAND DISK.DDN=FT11FCO01,SPC='50,20"

/7 EXPAND DISK,DDN=FT20F001,S$PC='50,20"

/7 EXPAND DISK,DDN=FT21F001,8P(=750,20"

// EXPAND DISK.,DDN=FTSQF001,5PC="50,2C"

// EXPAND DISKPSMN,CDN=FT460FC0C1,DSN=TEMPSEO,

/7 DCB='RECFM=VBS,LRECL=80,BLKSIZE=3200"',5PC="'50,50"

// EXPAND DISKPSN,DDN=FT&61FQ01,DSN=TEMP&L,

iy DCB='RECFM=VBS/LRECL:12000:BLKSIZE=1ZOOO'/SPC='100,50'

// EXPAND DISKPSN,DDN=FTO7FQCl,DSN=TEMPQY.,

I/ DCB='RECFM=FB,LRECL=80,BLKSIZE=3200",SPC="5,5"

// EXPAND DISKPSN,DDN=FT12F001,DSN=TEMP12,

f/ DCB='RECFM=FB,LRECL=80,BLKSIZE=3200"',SPC="10,10"

// EXPAND DISKPSN,DDN=FT13FO01,DSN=TEMP13,

/7 DCB="RECFM=FB,LRECL=80,BLKSIZE=3200"',SP(="5,5"

//7STPO2 EXEC PSTOGEM,DSN=J9249 . XSECT,Q='.DATA',IDSN=,
/7 MOD=FTC7,LIST="LIST,REP'

//PSLIB DD DSN=&&TEMPO7,DISP=(CLD,PASS,.DELETED
//STPO3 EXEC PSTOGEM,DSN=J9249.XSECT,Q=".DATA',IDSN=,
I/ MOD=FT12,LIST="LIST,REP'

//PSLIB DD DSN=8RTEMP12,DISP=(0LD,PASS,DELETE)
//STPOL EXEC PSTOGEM,DSN=J9249.XSECT,@="_.DATA',IDSN=,

/7 MOD=FT13,LIST="LIST,REP’

//PSLIB DD DSN=&RTEMP13,DISP=(OLD,PASS,DELETE?
/%

44

Iy
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54 WvT7ILRE

VHETROBEB T A2HRELALIEEHOF v 7 VREA Y7 v b« 77— % % Table 5. 4.1
~ Table 5. 4. 3R T _

IEEE 1 8, FEMIBIEG, BBER T o TES, B 300°K, BrhYE TS, Add TR
EE P EBIC ESMET Ry bt E, HEKE TCUSELSHES T A -5 - TH b,

CASE—-113#EKR 74 1 BHEEE, CASE-2l 2EFNHELLTHE-EHEETE %
CASE-313, CASE-2ik, MELAIMEZEMEOR THE (JMSLALOMICLS)EMA
HHEOTH D,

CASE—207 0 v b 70 b0 ~HEMNGESICTT,



Table 5. 4.1

JAERI-M 83-176

Sample problem CASE-1

SAMPLE CALCULATION OF DELIGHT-& USING VHTR FUEL DATA
8 ? g a é 1 10 1 6 9 Q 1 0 50 -1 2
0 0 1 0 1
1 0 1 o
8 16 27 37 47 53 57 59 61
7 13 45 2% 27 3& 42 46 S50
0.9 0.9 1.8 2.3 2.65
2 = 2
5 6£.9509-05
g 1.8950-0%
28
29
30 7.5824-02 8.7747-02 8.2857-02
31 3.9290-03
32 9.3500-0& 9.3500-06 %.3500-06
33 1.8304-03
1 300.0
& 1.8950-03 8.3 0.0 .7 0.0270
¢.0 1.0 ~1.0
5 o 5 Q
5 8 30 31 33
3 8 30 31 33
0.03 1.8 0.0832 0.1454
0.1 300.0 2.2000C 1.000C0-04 1.0000-04
2 S g .13 16 18
1.0 1.0 1.0 1.0 1.¢
10.0 40.0 50.0 100.0 100.0
100.0C 100.0
0 ¢ c o G 0 0 c
3
1 1 1
xx B-1C MICRQO OF BP ==
28 1.0
xx B-11 MICRO OF BP ==z
29 1.0
xx {-12 MICRO OF BP =x
30 1.0

4.71989

1.
100.
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Table 5. 4. 2 Sample problem CASE 2

SAMPLE CALCULATION OF DELIGHT-6 USING VHTR FUEL DATA
g Q 8 2 1 10 1 & ? 0 1 o 50 -1 2 0

8
o} 0 1 0 1
1 0 1 0
8 1& 27 37 47 83 57 59 61
7 13 15 21 27 34 42 46 50
0.9 c.% 1.8 2.3 2.65 4L .71989
P 2 2
5 &.9509-05
8 1.8950-03
28
29
30 7.5824-02 B.7747-02 8.2857-02
31 3.9290-03
32 $.3500-06 9.3500-06 ?.3500-06
33 1.8304-03
1 300.0
8 2.2398-02 8.3 0.0 -1.0 ~748.0
0.03 0.08446 -1.0
3 2 3 2
5 g 31
30 33
S 8 31
30 33
0.03 1.8 ) 0.0832 0.1454
¢c.1 300.0 2.2000 1.0000-04 1.0000-04
2 5 ? 13 16 18
1.0 1.0 1.0 1.0 i ¥.0 1.
10.0 40.0 S0.0 100.0 "100.0 1Q00C.
100.0 160.0
0 4] 0 0 0 0 0 o}
3
1 1 1
=x B-10 MILRO OF BP =xx
28 1.0
xx B-11 MILCRQO OF BP =x=x
29 1.0
*x {-12 MICRO QOF BP ==x
30 1.0



SA

28
29
30
31
32
33

xrx

28

X X

29

* ¥

30
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Table 5. 4.3

Sample problem CASE -3

MPLE CALCULATION OF DELIGHT-46 USING VHTR FUEL DATA
8 9 9 8 2 1 10 1 & 9 0 1 o 50 -1 2 0
& &) 1 3 i
1 0 1 0
8 16 27 37 &7 53 57 59 &1
7 13 15 21 27 34 42 446 50
0.9 o.9 1.8 2.3 2.65 4 .7198%
2 2 2
&.9509-05
1.8950-03
7.5824-02 8.7747-02 8.2857-02
3.9290-03
$.3500-06 9.3500-06 $.3500-06
1.83C4-03
1 360.0
8 2.2398-02 8.3 0.0 -1.0 -7L8.0
0.03 0.0845% -1.0
3 2 3 2
5 8 31
30 33
5 g 31
30 33
0.03 1.8 0.0832 0.1454
0.1 - 300.0 2.2000 1.0000-04 1.0000-0¢4
2 g 13 16 18
i1.¢C 1.0 1.0 1.0 1.0 1.
10.0 L0.,0 50.0 100.0 100.0 100.
100.0 100.0
0 o ] 4] 0 0 0 0
3
1 1 b
5-10 MICRO OF BP =xx
1.0
8-11 MICRO OF BP =xx
1.0
C-12 MICRC OF BP =xx
1.0
[+ 4] 9] o] 2 28 30 G 0 a 2 o] o} 0 o] 2
0.6 1.2728-03 1.724 55.25515 0.9887 0.6643
4. BL7T7-04 8.4360-02
C.& 1.5 16.817¢&
é 3 12
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6. ¥ P bH T

DELIGHT = — Fi2 1970 BB A TLR, HEEFTA2 74 735 ) - 75 CHL
THROHET AP S TADELIGHT 6 £ -7, ZOMZEMNRBFOFLEFEZHD
L, BmEEemy, o - FEOREOA» ORI, SETAFEOBE Y A 7 v OB
CE O, FHEECERSATEL, COSOBBICESL TYHdInEd, KDELI-
CHT—6 B EEF LK EER AT ) -~ F-sMCbBEREEREVL B, GKE, &
KHECDERER T -/ ZORF AL CHELSHBEREORIAZT US> TETH A, £k
LTHEH FOETOFHEL, SRV BRHLEEHA I, 2 - FOREBELSHRROLER
BELEREOEELOND, 58, FER2 - FAFHERHCTOFTEMCEHL T IESTH,
EEBREFLICEHHEHEE 2P2Th, PULAOEEIHL TABABLD, 5473
J— e F—yDOKR FMPBLELTD D

75k, DELIGHT—6 OfiRicBEL, A% - X2 ATERRE HB#HK, FHX
BEHECHUSE M2 ZRFEHZEE LHRERUCURLZHMNGEN A RRFRITZEDO KK
PoHEREHEBHEZOE L. CORECEFELLES.

g E X #&

(1) gk, L%, 68 2B A 2BHP - B FHREHFE2-F DELIGHT, JAERI-M
4449 (1971).

(2) i, FH . SEARSBHNF B T®ES¥ 2~ DELIGHT-2, JAERI-M
5661 (1974).

() i SRS RBHE - T Ea - F DELIGHT-3 (RREHEHE ).

(4) BE, ES; SEN ASHE B THREHE s —-F DELIGHT-B, REDEL,
JAERI—M 6973 (1977).

5) HHEE, E¥, S 58VRAMHME - FHEHEs - F DELIGHT 4, JAERI-M
8097 (1979).

(6) #HE, TH, =%, tH:SETREEE B TREHEs -~ F DELIGHT-5 (X
NERER .

D OFE; IR THEETREEREIE - F JMSLALOM (KRAMER)

(8) &, VT, HE  ENDF/B-ViRESLEHEHR Y » 1+ JIMCOF, JAERI-
M 6972 (1977).

(9) R.Q Wright etal., “SUPERTOG ; A Program to Generate Fine Group
Constants and Pn Scattering Matrics from ENDF/B”, ORNL-TM-2679

(1969).

—100-
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6. ¥ H b (T

DELIGHT 5 — FI2 1970 FiICHRE I A TUR, JEEFAP IS 73 ) - F—5HEL
THRORTADP SN TADELIGHT 6 & -7 h, ¢ OM%S HWEREFE OF.LHRE 2B
L, BEREREFR, - FEORROLDORH, SR ZEOMBE Y 1 7 Vv OB
EE L O, FMEFECHHINTER, ChoDRBEICE SO THEFd A, KADELI-
GHT-8 @etE=F vl bth 5475 ) —F— s bRERBKE VA Z, 5HE, B
CELOERERT ¢/ Z0MWATE L THMLHEREORFNEZTUESTETH B4, L&
LT ER EoBEFOZEL, ZTHAMLBERREIERSHSAIN, - FORBLIHRBROLER
HEUHNEELOND, B, FRE T - FEHFMEH ez oFMERHL TOIEEITE,
HRBEE ik aEias PTh, PUAOBRBIH L THITRABLD, 7477
) — - F— 7 OHE « FMMBLELLAL D,

¥, DELIGHT-6 OfFicEEL, B1/1F M3 - T2HHAAREHENRE HEHK, RHK
EHELOMSE I RERFRIZEE THFREXLSUKZHNGSRT A XRPRITZDOHRE
POEREBEBAAZSTE L, CTELBEBAVILLET,

2 £ X W

(1) HEE, FF, B8 SESRRHF - B rBgEstEo-F DELIGHT, JAERI-M
4449 (1971).

(2) HEE, ETHF: SEFIQEF - B FEEHE - F DELIGHT-2, JAERI-M
5661 (1974). '

(3) HME; SERAREGHE BFBREFED ~F DELIGHT-3 (R2HER ).

(4) BrEE, EH . SRFRBHE - BT E o —-F DELIGHT-B, REDEL,
JAERI—M 6973 (1977).

(5) #iEE, ¥F, H; SEFRBEE - HBF@REFTHEo—F DELIGHT—-4, JAERI-M
8097 (1979).

(6) Wik, B, SF, L SETRAHFE - R FREFE o~ F DELIGHT-5 (X
NEER .

(7 FHEE; I ROCHES FRERE 2 -F JMSLALOM (RAHEE ).

(8) &=, EF, FEk : ENDF/B-IV c &S EHEH7 » 4 JIMCOF, JAERT -
M 6972 (1877).

9) R.Q Wright etal., “SUPERTOG ; A Program to Generate Fine Group
Constants and Pn Scattering Matrics from ENDF.B”, ORNL-TM-—267¢

(1969).

=100~
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H& 1 P(X) OFtHE

s — a2 vEREal LTETOSHERERE 2, (L95LE, FOBMXAEAERELTP, BK
XTEMT 2o
) X<o002

P, = 1.0-0.75X

20 0.02 <X<{5.0

3
(3) 5.0<X
3 2
P. = 2X°—=10
’ 8X3( )

M4t 2 G(R,x), S(R,x) O H

S{R, x) &,
R—L)+*S(0,x)+R*S(1, x}
S (R x) = — x ,
_ 1-1
_ — Bx—3
R=1-R . L=R+*R-
2x+1

7, G(R.x)i,
G(R: X) = (146()'6(0, X)+a'G(13X)
a=R—(R—21)+exp (—7+x)

0.3
(1.0O1-R)-(1+4x)

r= 1.8+

Vi-R+ (sin?R)/R——+R

1 { 2 }
B o= . —2 .
=2 1—R
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CZTS(0,x), S(1,x)RUG(0,x), G(1,x)ERDELITKD 5,
( x=<10

S(0,x) = 10— -%*x—xz [ (0.03243 « x>+ 0,49872) - log x

—0.05505 » x%—-0.68542 } .
S(1,x) =G(1,x) = 1.0+—;—-x-(10g x= (.9228)
—0.1660 x>+ 0.0177 * x°

G(0,x) = 0.63662—%:&4- 010610+ x%+ (1.94926— log x)

+0.00265x" « (1.89926—log x).

i =>1.0

0.19625  0.13533 0.26569  0.12032 1

1
S O’X) i — 1_— +
( 2 x { x? x! x°® x> )

1 1 e 3.08
S(1,x) —G(11X)——)‘{“{‘2—_ — (1+ (—X:“B"')"z-)}

(1 _. /254647 18.75 ‘
(Lo /BT (10T
2 4 x+ 13 (4x+13)

G(0,x) =

% =

g3 P (x) D E
P x BkoRXTEUT 5,
4 4 v
Pixl= 8 _a,x"/8 b, ex , X< 3.5

y =0 p=0

1 1 0.1875 1 0.11719
— l_ + - 7 —_ . 1 N X>3.5

2 x 2 %X X 2 X X

zZTa,, b, FIRDED,

¥ a, b,

0 0.0 0.22621
1 0.290901 2.65415
2 2.95455 4.09779
3 1. 88790 2.37943
4 0.99821 1.0
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Sy G = W N = D

0<x<C0.3

0.3 <x <10

1.0 < x <25

2.5 < x

A

i

JAERI-M B83-176

1 8% 4

K., (x)
K, (x)
K., (x)
K ,(x)

3L,

0.6666666593

. 7853954223

0.4968173354

. 2559580764

0.157530243

. 13523876

(.0834008

D,

1

0.2051364851

.08829067448

0.0141341735

.00084203869

K€4

(x) D

6 .
S A x'

um 1
==

it &

= ( §“1Bixi)/T §m,cixf>

i=0

i=0

1268177798y

y = (x+4.25)"

o O O O

B,

.3724331740
.0939100244
.0046852572
0026293573

E.

1

.3076622704
.229%430062
.0630130362
011591332
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i =0

(S?;umDixi)/(Ssu E x)

1=0

e/ ( g F oy

O O O O

um i
1=0

c,
.5586668118
5170169317
.1853294721

.0396358725

I,

1

.0118594946

0.0000056411
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ft4 5 JMSLALOMODEE=FN

A1 HFORK -BLOHE

4, Aa— FEWRETIBFORR, Exc 20 ThN3, BFEMEREIREL, BF
iR OB EKEOMNBEER L SBER S TS D LT 5, Fig A b 1 ITHRIETS
DR EBHRERT

&, MEEA], SHERERENL TS, F7, HER] OA¥EEr LTl E, M) OAK
EHEROCEBRIRATERT 5,

W AERERE: S, = 27T, (j=1~N)
Bk B V= a(ri-ri) (j=2~N)
=7rrf (j=1)

T, B FEABECKCEBLCREEDE T AERFERBO vy FASEIAL LS, Th
BETAHICLVEAATN B LD ET 5, HELFHEHIE,

DY, 3L eIy L3N Lt (5= 1~N, k= 1~NG) ,

i fyi? ]

Sk (i=1~N, k, k=1~NG) .,

5,]

ik, NCHETALF-BETHY, »dEHFREMEROFEZINFT, WAKDES
RIREAATT LB DE &5y 7 ) v BE AT (p) oD B)) LRFliEN B,

Ab2 PHFEROTE
i TR BNEFOHEEMNBEAN R L EFEREET, ARMATETRTLEST S

CE - TIN5, &, MEER] tbd 3z iv¥-HrkopkTFR, REFR, PHTHRE
RUSEHRBEFEROILSCERT 5o '

78" A RE L DA T B kB R TFR
J% P EBAERE L DHRAT B Kk BBETR
¢ j S o k BT TR
Q} i OGRS P kB oh T
\L, Qi
Qf = 5, T v AN ARy s oAk (A5.1)
k 3k
Sfjss,j - Sku,m yz‘f(:J qﬁl.l(f VJ Ak, ) (A 5. 2)

22T, IFRkBOSBBET R <Y b fraction THD, P RHESEOTIRTH L. %1z,
Ao 2VF -IBTHD,
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W P EBANER kBRI R ETONEREMICET 3EEFHFREX
W  EEAER kBEEFS 0N RECET L2 ERRER
Wi BN EEAS KBIETHZORNETCET 55 EHERR
whie JHBNETAH K BDETFHTOARRICET L EEHFERE
W i EEAREARKBIEFSCOAREICET 25 EEKNHER
Wi JHEBAREASKBEPHETS ZONRTICGET 52 BHRHESR

]

IO EERREROHEFELRASAKRL TH S,
Drozecs2Hnsé, @i (s okBhiETiodd 2 EHlERoLICE 5,

:]-]f+: Q;(.W}j{vo_;_‘Ijk_t_w?io4'_J-:<‘.W1;00 , (A 53)

]

T, = Qe Wi Sewlt T e W (A5.4)

]

k_
T;}f—(;L)c‘:ﬁ‘ﬂlﬁ'iﬁiiﬁﬁlef, sy b AV ZRNT, KDLIB ] R2VTORE

NTROYE D,
TE= MEe TRV (i=2). (A55)
EL,
I/lemt . Wl;ii/W}(Oi
Wv];no/ Wl}—m ’ leuc__“ W;crl . lemo// Wj‘(m
R *‘WTVi/W?Ui
Vz‘ - Qi: ' - . (A5 7)
W W e e

ki, 1RV TRERANRTT S,

J“=J“'-( 00)+Q“-( ) (A58)
1 1 Wl; 1 Wll(

& (ABS)ROREHEHE (ALS)REDSINETY LOMREHLRD K I
Bs
T =My TE VR
= M;' [M§—1_jﬁgz+v§—1]+\—f§
= M; .MKH veere M;'T§+(M; 'MfG_I-----M‘; 'Vﬁ"’ ,,,,,, +M;_v§_1)+v§ ‘
(A 5.9)
LT,
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N

ng_ = L1 M} ) My = My > (A 5.10)
n=j

Tk _ N k . %7k Tk k k 0

Sy = iéa MNj * Vj~1+VN+MN2' Qi kve : (A 5.11)

1
tEL &,
2k k 1 k= | =k .
JN:MNE. koo .Jl +SN (A512)
Wl

BB, RICIFFIME, , <7 b VSEORAAERKD LS RERT 5.

M, (1, 1), M§,(1,2) N sy
My, = , S§g= . (A 5.13)
ME,(2,1), My,(2,2) Sy @

(A512) RV (AB513) XD,
JE = (ME, (1, D +ME, (1, 2) « Wi™) T +85(01 (A 5.14)
TE = (ME, (2, 1)+Mf, (2,2)+ W) JE+88@) (A5.15)

BT, (A1) KU (ASIS) s T I e L TevBREFEEEAAE T KT 5,
Y akponsE (AL )REIVIEKRT BHRETS 2,
A, G OHPEFR ok B L, HEERFHOPEFRBKLATRD 5N D,

‘ — - - + k+ -
W?—ZE,V(QHﬁ?+J%—Jj—ﬁ4)- (A 5.16)
1] ]
gL,
Ty, = Sk 4 IR DY Bl ul (A 5.17)
o= 5 ZkE (A 5.18)
» K=k !

o, e VEEEHE L TR T VERICE TP T O net current 3V 95 T
nhb I LI RELVETSE, (ABMIRT(ALIE) KD '

e = Sk(2) — skl
! (ME, (1, )—ME, (2, 1) F+whe e { ME, (1, 2) Mg, (2, 2) }

(A 5.19)
L, IV MRkE B,
B REFEIL YN TRk ~NE, Ao - FRBLVTHETHRERD Z2FIRIKRDED TH %,
D 9, ADTHESNABESORBCTHPHETHERAREL, TO0HIOBEESOKRE
WEE (A AF-DEVHER)OTEFREHEST S (BESONSVBOGETRIEE
EFT B Do
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i Wiz, (DTHEshi-FETEA 2BV TKRECRKEFEC O OTEFHROEEM
(il ) ke, HUDHFHRER
iy ()Tl < BEAE FETFHPIET 2T DETF,
S, REEH%®t L+2&, NRHEZRHRKROED TH S,

b+ 1) =gk (t)
#;( . 7 < e (A 5.20)
¢j(t) Max

BL, (t+1)EBoETFTEOHMEBIIRATEKRD %,

pE(t+1) = i+ ae (g (-0 (t=1)) . (A 5.21)

LT, a iMERTTANETH S .

AL 3 HBREGRHPOIE

FrraNEREHEDEZ it source-sink O ERHHEARCL-TRADOHEND S
A3, K3 — FizB W THPRESTO D — FTRESN P —EOHEFEFREZRICE LN TV S,
EREMEKARY BIEA, Fr v A OAEEOPHFR (R BHBEICHHH, K3 -
KTt o hic 7+ ¥ A v QBRASEROEE S #FE @?Béﬁﬁwém BL, RyRUi, 3&~AF
e YAV ERRTF » Y2 VEAERBES T 5,

F oy YR UFEEEREOERCE Y THEFF&EAE,

k- k+ 1B K k k p2y_ $khk_ 3 , vk K’
Bl = 2 %f{skk'(lajfzsd4‘”Jm]DjBz) 2 he (v
AR,
U (A 5.22)
T, z;j:%sz
—k4, FHETRICDODW T,
] —J =2 xR, D, EE: (A 5.23)
ig “ig TR PMon\ 37 =R, 2

HEDT D, CCT, Fr 3 VvBERALBVT, Kok >HABEBUOCERAEHEZE

d 9" _ ) o AY
dr r_RB = %{(akkf"" 2 .'Qkk’ +BZ . rkk, ) QS]BO Ak . (A 5‘24)

(A522), (AR (AL2)2TALEBELT, F+r 3 VEBREHGRE . B
R 7 MU FOLIicKE 5,

i . ,
T .5_1 {akkf@:,ﬁzi,j)“zf “ 9’5;( . V}-/A ; (A 5.25)
2

kk’
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in

8. = S {=1"(EN e v /A, (A 5.26)
i=1 !
i ,
Moe = 8, Oy D 97 Vi /A (A 5.27)
HL, A=2 7Ry Diop ¢»§‘]'3 : (A 5.28)

% 72, MOD R#EM EIRE R 55,

Di = D" (A 5.29)

jB+1
#Cct")("ﬁi%o

S5k, EEOIEBLELTF » YA VAOKIEREREHERICE I 5 HAPEFRID

OEELTRHTEBL EFEMBEIV, Tk T B,
. ,
k= g TN gkey gt (A 5.30)
B ] )] JB

£y

TH b,

N<s0

§;=2rr;
2z 2
v, =’T(1’j—'r§—1)

Fig A 5.1 Cell configuration of JTMSLALOM.
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Abd4 HREXODOFHE

i HEEENOB kR F I A2 EHEREFEIROL DITEKD B,
1 3 ~10E4a

kiv k kvo kiv k kvi
Wkio — pkio+ i .tj.Pj Wkii _ Pj .tj‘Pj
j j k kvo ’ i & vy
11—t - P 1—t « P
] ] ] J
Pgow' tk . kao ) kov tk . kai
koo _ koo j j ] koi _ koi j i j
Wj PJ + ]._tk' kav : Wj PI l—tk' P].”v 3 (A 531)
J I . } ]
phee , pht
Wl'(vo = kJ kvv ! Wl"(v' = !\‘I kvwy
: L=t « P ! 1=t - P,

_E:f(}l:b@t'j‘ K O¥ first flight collision probability (FFCP, PYR&KD K SicitET 5,

1

ko _ k vk k—k >k — ¥k k
by = (ET),{UEM‘ x +Zj bt f)i Za,j+zs,1 ’
}
Pl_(vv =1- Pl-Wi _ kao . Pkoo =1 P]-Fci __.P]‘{CIV ,
I J 1 ] 1 2
‘ 4 «V., ‘ 4 V.
kiv __ . k . k¥i kov . k . kvo
I L (20 P P —L (2D, P,
Sj-l S,
(A532)
Pkoi _ Sj-l .Pl.iiﬂ , PBED — luPlfiv !
i S ] 1 H
I
prt = R, «G(R_ x%) P¥° = S(R., x*)—P¥"
1 1+R 1T ] ] ] !
i)
R =it K= (SF ) e(r -1 ,)
= ' X tr i IS A

BE. FEABrBOTHECLLAEKS (R, x) RUG(R, x)0kodFH IR 2iIcm e,

2§ =10%4
N oERD S5, W‘j""" &U‘W‘j‘“’ DHEBERZSN Y, BEHAZDEFEAKTH 5, HL,
P, P, PY"RUPTERDODLIITRD S,
Py = P ((Z5),»r,) ,  PY¥° = 1-P{™
} (A 5.33)
PV = (4-V,» (Z5), /S Py, PYU o= 1-PPY
22T, Vi RUS, B8 AE | EROFEE, AZXEHE P X REPlaczekBBTHDAER S 2
TR RAR SN T S
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ff8k 6 REEANTESHR

(1) Thermal column

By (capture)  “*U (absorption) 3910%10°
115in(a,be.orption)/ E'E’Mn(absol‘ption) L170x10""
'"%1u (absorption)” °’Mn (abserption) 2552 X10"
®pu(fission) U (fission) 1.347x10"

k4

@ «, *,Y{(—=Xe),Y{—=Sm)
BERRYnOraAF-NBa, BHEERK, BAMHLO P Xe RBY (—Xe), HOH
Lo "PSmINEY(—Sm) ZRDOED .

a i Y (TXe h) Y(—Sm) | YCRSFPSSFP)
W & .

[fisz‘iagn \I [ sec J Emj [Tsiﬁn_ j E—ﬁﬁﬁ_j

Th-232 [ 310810 ! 0.0 0. 060 0.0061 0.0115,70.3850
Pa—-233 #” 2.930)(104 7 # #”
U -233 ” 0.0 " ” 7"
U —-234 ” 0.0 #” " #”
U -235 p 0.0 0.064 0.017 ”
U -236 ” 0.0 ”" ” "
Np—-237 ” 0.0 ” #” ”
U -238 #” 0.0 " " #”
Pu-2391{ 3 220x10"! 0.0 0.073 0.024 "
Pu-249 #” 0.0 #” ” ”
Pu-241 ” 1. 6801077 ” ” ”
Pu-242 " 0.0 " ” ”
Am—-243 o 0.0 ” " "
Xe~-135 — 2.110x107° — — -
Sm-149 — 0.0 — — —
RSFP — 1.6 X1 0710 — — -
SSFP — 4.5 x1 071° — — —

fHek 7 WREFEHEW,, T), Qx L0
F () OFtH

Tg; Wg; Q% ORI, G2 TOD

X

Kn(x):fn% e S0 gin® 640
OF D Bickley B & ¢ B L UOEREBE P S5 5

fs ds ff/r/

2
d¢ cos ¢-Xx
%
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Lk DERSATVE, CTTXRT, @H&a1, W, 088X, TLTQ,DHEALE
XKoo X &7 B, ZOTHILX =X, DiHBaI,

S dsf% d¢ cos ¢- X:HVC(IHﬁ),
s —
2¢
N:l_a2 (1——7r——-——51n 2¢,),¢,=sin  «

@n
LB, 1, X=10HAENK28, L5, £ AT, ] D Macdougall 3 Zh o5W,,

T, Qp RUF@%ER®D £ 5 4 fitting XA TRD T 5,

F(a)=10+006a—0185 In{l—a),
Q%Zexp{“&401+&909a—1L862a2+&3818a3+n(—L886

—01006a+06173a° )+7°(02716+004364a)+7°(—00128

—~002085a)} .
Qz=exp|—27685+89225a—118928a"+64197a° +7(—3.83

— 01332241099 )+3°(1.5746-018657a)—028657"),
Wr=oxp|-29787+90032—12936a" +6976%a +7(—10486

4 0052062)+17°(02422-001185a)-0029757"},

for 7<25
= (1-N{(a)) 2% ., for #2>>25

HL,

N(a)=-——l—- {1——72;('5&1:"1 a+a«frl—-a2)] .

1 —a®

Wi—exp|{—22690+83305a—10996a" +54169a’ +7(—2243
4+01053a)+7%(104212-005046a)+9°(—02085+001=a)]},

for <20

={1—-N(a)) 2v , for 7>>20

Treexp{-00086-06747+0.0897"} .
for 7<22
={(1—916%)./7% . for 7 >2.2
Tr=exp{06—12557+02557"} for n<13
=(1—-3/83) 7% . for n>1.3
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fi48 XEDITOANT -4

DELIGHT—64 o7 s ik S REHEN TR, PHTH, dHFR <7 b o, IED
OB, MO EEEHAXEDITY a7 620 TRET A2 ESHEL,
XEDITOANF -2 BLUTOBH TH S, .

CARD COLUMN  FORMAT CONTENTS

1 1 ~ 80 20A4 Title
2 1 ~4 [4 " Number of nuclides.
5~ 8 I4 Number of condensed groups in fast region
(=125).
9 ~ 12 I4 Number of condenced groups in thermal

region (=25}.
13 ~ 16 14 Qutput FORMAT

=1 TWOTRAN

=2 . CITATION

3 1 ~ 72 181 4 Group numbers (in multi group structure}
of lowest energy which are included in
every fast few group structure.

4 1~ 72 18114 Group numbers {(in multi group structure)
of highest energy which are included in
every thermal few group structure.

5 1 ~4 T4 Identification number of nuclide.

5 ~ 14 E 10.4 Atomic number density of nuclide.
(CARD 5 is repeated for every nuclide)
XEDITOHELSHERI/02=y PRUTODEDTH 5,

FTO5F 001 AT — ¥

FTO6F 001 Yy hTY bk

FTO07F 001 W E R E

FT60F 001 S HMENEE, THTH TR PVATD

4, TWOTRANHKAEREATE, HEAWMEEIP, K0 TEENL T S,
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8 9 + v 78 (Case 2 ) OHi A7) = b

wys DELIGHT-46 rurw SAMPLE CALCULATION OF GELLIGHT-& USLING VHTR FUEL DATA R3-05-17
» CONTROL BATA
KUMBER OF NUCLIDES = 8 NUMBER OF FAST FEW GROUP = ° WUMBER OF THERMAL FEW GROUPs 9
BURNUP STEPS - 3 FI155I0N SPECTRUM = 2 L.G.N. OF FAST GROUF 1
L.G.N, OF RESONANCE = 10 MICRG CROSS SECTION PRINT = 1 NO.QF COMOENSED GRDUWPS - &
L.G.N. OF 187 IN 2 GROUPS = ? RESONANCE OPTION - o SCATTEAIRG MODEL - 1
KERHEL INDEX = [+ CUrT-0FF GROUP NO. = 50 FINE STRUCTURE CALCULATION = -1
ATOMIC DEXSTY INPUT FQORM = 2 LEAKAGE CALC.HY BNOILST L Q RESONANCE CALC.MODEL - 4]
OUTPUT FOR RECYCLE CALC. - [ FAST SPECTRUM CALC, MODEL = a THERMAL SPECTRUM CALC.MODEL= 3
NUMBER OF REGLOMW = L] OPTION OF 8P CALCULATION = [}
r LOWEST GROQUP NUMBER DF FAST FEW GROUP
GROUP 1 = 8 GROUP 2 = 14 GROUP - 27 GRQLUP & = 37 GROUP 5 = &7
GROUP & = 513 GROuUP 7 = S57 GROoup 4 = 59 GROUP 9 = g1
» HIGHEST GROUP NUMBER OF THKERMAL FEW GAROUP
GROUF 1 = 7 GROUP 2 = 13 GRQUP 3 = 15 GROUP & & 21 GROYP 5 = 27
GROUP & = 34 GROUP 7 = 42 GROUP 8 = 44 GROUP & = 50
» LOWEST GROUP NUMBER QOF (ONDEWSED FEW GROUPS
GROUP 1 = 2 GROUP 2 = 5 GROUP 3 = ? GROUP 4 = 13 GROUF § = 148
GROUP & = 1B
+ DEVIDE WUMBER OF ANY REGIOR
INNER MODERATER = 2 FUEL = 2 QUTER MUODERATER * 2
= NUCLIDE NUMBER DENSILTY .
$ 7.5820E-08 § Z2.0671E-04 28 0.0 29 6.0 3o 7.3083E-02

3 4A.23%7E-~Q& 32 1-0671E-08 33 1.9968E-0Q4
s RESOMANCE DATA
RESONAWLCE NUCLIDE = 1 MEAM CHORD LENGTH = 2.7000E+QC DANCOFF FACTOR = 2.7000€-D2 TEMPERATURE = 3.000GE+GQ2
I. D, NUMBER = & DENSITY IN FUEL = 1.8950E£-03 FOTEKTIAL SCATT=  B.3D0DE+D0 TOTAL SCATT = ©O.O
PARTICLE RADINS = 0.Q EFFECTIVE SIGMA-M =« -1.0000E+0C
RATE OF KERNEL VvOL= 1.0000E+00
= PARAMETER FOR LAMDA-I CALCULATIDN

NUCLIDE ID. NO. LK F-REGION

5 a 36 31 33

NUCLIDE ID. NO. FOR LAMDA-I CALCULATIDN IM F-REGION

5 e 3o 33 33
« DTHER DATA OF CALCULATION
TARGET KE~1NMF = 1.000QE-01 MODERATOR TEMPERATURE = 3.DOGDE+Q7 POWER(W/LL{Y= 2.20005+00
FAST BULKLING ® 1.0000E-0¢ THERMAL BUCKLING > 1.0000E-04
‘s BURNUFP STEP{DAYS} ANJ CALCHUATIONAL CGPTIONS OF NEUTROM SPECTRUM AND RESOWAMCE
1 1.0000E~+Q1(D? 2 4.0000z+01¢0) 3 5.Q0000QE+01 10D & 1.0000E+0Q2(0} 5 1.0000E+02(0) & 1-0000E+TZ(Q)

7 1.0000E+02(0) g L.0000E+02(0)

+ NCGHPURGE FACTOR §F F.P. NUCLIDES
1 1.00C0E+00 2 1.00D0E+00 3 1.0000E4+00 4 1.0000E+0C - 5 1.0000Z+00C & 1.40000z+00

Tav FAST LIBRAAY IKPUT ===

NUCLIDE NID LTOT iwa IwF TwR
GO-TH-23¢ 11528 1 1 1
91-PA-2352 2 16E0 1 1 o
§2-U -23% 3 14651 H 1 o
ge-U -234 & 136& H 1 o
g2-t -23% 5 1757 1 1 a
?2-U -73a a 13462 1 1 o
FI-NA-237 71401 1 1 0
32-u ~23& 8 1548 1 1 i

RESONANCE IKFORMATION

1 ENERGY OF RES. LEVEL 4_ATQ0E+QO
LAMPA FARAMETER

NUCLIDE I, NUCLIDE ID.
LAMOA-0Q ¥.3381£-02
LAMDA-: s $.5343E-02 30 B.B&OOE-O1
31 BoLLK1E-O1 33 7.20833E-01
SIGH 1.74358+02
CELDAN 1.8692E¢02

RESONANCE INTEGRAL
ABSORPTION 1.7893E+01
FISSION 0.0

DELTA 4 .96%2E-0¢

2 ENERGY OF RES. LEVEL 2.0%00E+07
LAMDA PARAMETER

NUCLIDE 10D. NUCLLIDE ID.
LAMDA-CQ 2.6392E-01
LAMOA-] 5 2.479TE-01 30 F.4391E-01
131 9.2280E-01 33 B.4036E-01
S1GM 1.8816E+Q2
CELDAN 1.8058€+02

RESDHANCE INTEGRAL
ABSORPTLION B.ZB&ZE+00
FIS5I0N 6.0

DELTS 2.3877E-02

I ENERGY OF RES. LEVEL 3.68C0E+01
LAMDA PARAMETER

NUCLLIDE ID. NULLIDE ib.
LAMDA-O 2.8018E-02
LAMDA-1 ¥ T.BL3%E-08 30 9.446463£-01
31 .2632E-01 31 B2.4e6B7E-D1
SIGH 1.8470E402
CELDARM 1.8845E+02

RESONANCE INTEGRAL
ABSORPTION S.7053E+00
FISSION 2.0

DE 2.0130E-02

4 EMERGY DF RES. LEVEL &.4150E+01
LAMOA PARAMETER

NUCLIDE D, WUCLIDE ID.
LAMODA-C &.1650€-01
LAHMDA-1 3 4.2035E-01 30 ®.BD02E-01L
31 9.7226E-D1 33 9.4897E-D1
S16M™ 1,938¢E+02
CELDAN 1.B952E+02

RESOHANCE IMTEGRAL
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JAERI-M 83-176

ABSQHPTION 2.2023E+00
FISSION 0.0
DELTA %.IVBIE-Q)

& ENERGY OF RES. LEVEL B.0M40E+O
LAMDA PARAMETER

RUCLIDE 1D, NUCLIDE [O.
LAMDA-Q 4.1450E-01
LAMDA-L 5 6.2035€-0% 30 9.8002E-0)
31 ?.7226E-01% 3% ¢.4897E-01
SIGM 1.9344E+02
CELDAN 1.8952€+02

RESONAHLE [KTEGRAL
ABSORPTION 7.7
FISSION Q.0
DELTA Q.0
[ ENERGY DOF RES, LEWEL 1.0250€+02
LAMDA PARAMETER

NUCLIDE ID. NUCLIBE IP.
LAMDA-O 5.8431€-01
LAKOA-] 5 5.4863E-01 3¢ ®.7442€-01
31 #.472BE-01 33 9.3993E-01
S1Gm 1.9289E+02
CELDAN 1.8943E40¢2

RESOMANCE INTEGRAL
ABSORPTION 1.4331E+00
FISSION 0.9

DELTA ?.3331£-03

7 EMERGY DOF RES. LEVEL 1.1480E402
LAMDA PARAMETER

NUCLIDE ID. NUCLIDE [D.
LAMDA-O 5. 8431€-01
LAMDA-] 5 5. 4BASE-OL 3¢ 9.7ALZE-01
31 ?.6728E-C1 33 9.3993£-01%
SIGH 1.92BRE+02
CELOAN 1.8943E+02

RESONANCE LNTEGRAL
ABSDRPTION 1.0301E+Q0

FISSION a.0
DELTA 0.0
RESONANCE INTEGRAL (ABS) = &, L4TOE+QL CELDAN = 1.9002E+02
(FI5) = 0.0
9e-PU-23F v 1759 1 1 0
9L-PU-240 10 154¢ H 1 o
9L-PU-241 ) 11 1488 H 1 o
SL-PY-2L2 12 1463 L 1 o
95-amM-2¢3 13 1336 1 1 a
54-%X£-135 14 202 1 ] ©
£2-5M-14% 15 1&t% 1 2] 0
NSFP (U-2332 14 62 1 ] 5
NSFP (U-23237 17 68 1 4] [}
NSFP (PLU-237) 18 63 1 o 0
NSFR (PU-2810 19 1Y) 1 ] 0
SSFP (U-233) 20 48 1 a 0
SEFP (U-2353 21 &8 1 4] [+
S3FP (PU-23%) 22 b8 1 ] Q
SSFP (PU-241) 23 &B 1 ] [
R5FF (U-2333 24 88 1 o [
ASFP (U-235) 25 45 1 [’ 0
RSFP (PU-239 28 &8 ] @ ¥
RSFP (PU-241) 27 68 i 0 o
35-3 - 19 F4- avs i a 0
5-8 - i3 z9 sE0 1 <} a
6-C - 12 30 569 1 o 2
-0 - 16 i 52¢ 1 ° [
2-HE- & 37 BB 1 o o
16-5; 33 T 1 Q Q
1xs THERMAL LIBRARY INPUT =ze:x
NUCLIDE NID IS¢ MASS $1GS SIGE
TH-237 1 0 232.038 12.000 $11.100
Ph-233 2 o 2313.040 17.000 i¢.000
y -213 3 a 233.03% 13.000 15.000
U =234 4 0 234.041 10.000 8.100
U =233 b Q 235.044 15.000 12.00G
u -23s & Q 234,044 &.800 4,500
NP-237 7 ] 237.0L9 16.000 12.000
U -23: 8 a 238.051 8.900 a.5o00
PU-239 ? ¢ 239.052 7.000 10.000
PU-240 10 0 Z40.054 3.000 17.000
Py-261 11 a 241.057 10.000 3.000
PU-2¢L2 12 <] 2L2.05% A.000 3L0.000
AM-261 i3 a 2&3.081 16.00Q 10.000
XE-135 1c -1 133.905 0.0 35.300
FLEB T 15 -1 108,917 0.0 2.000
NSFP-233 16 4] 120.90400 0.0 0.0
NSFP-235 17 [ 120.000 a.0 6.0
NSFP-Z3% 18 o 120.000 0.0 0.0
NSFP-24% 19 o 120.000 0.0 0.0
SSFP-233 20 L) 120.000 a.90 a.0
$5FP-Z35 21 o 120.000 0.0 0.0
SSFP-23% 22 0 120.900 0.0 0.0
SSFP-24% 25 [ 120.000 0.0 .0
RSFP-Z312 HD a 120,000 Q.0 0.0
RSFP-235 25 a 120.000 0.0 0.0
RSFP-23F 26 [+ 120.000 0.0 0.0
RSFP-741 27 o 120.000 0.0 0.0
B-10 28 0 10.013 2.100 ¢-100
8-11 29 ¢ i1.00% 5.040 5,060
4 30 1 $2.011 L.730 L.730
g-1¢ T 15.999 3.7%0 1.75%0
HT LK i 4.00% a.740 0.780
51 33 [+ 25.088 e.150 2.150
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*THERMAL

aav DELIGHT-&

JAERI-M 83-176

LR SAMPLE CALCULATION OF DELIGHT~& USING VATR FUEL DATR

FAST MEUTRON SFECTRUM (ENERGY LEVEL

1.2F0¢E-03
B,9271E-02
4.4628ZE-02
&.2561E-02
6.0805E-02
$.6219E-02
4. B043E-0Z

FAST NEUTRON CURRENT
6.0456E-03
1.5369E-03
& _KSL&E-04
§.3314E-04
5.1207E-C4
4. B372E-04
4. BGP4E-QL

REUTRON SLOWING DOWN
&.9%B3IE-05
1.1462E-02
1.3852E-02
1.3757E-D2
1.3L264E-02
1.243%E-07
1.0616€-07

FLux 7.20638-02

TH-232 1 GROUP

TRANSF. L_3483E400
A3SOR7. i.7041E-91
Ny FISS. 2.531i8%-01
FISSION 1.0997E-0%

FL.SPEC. 5.73097-01
SC.TO 1 4.81L2E+30
SC.TO 2 1.BEB&SE+OD
$L.70 1 1.13¢0E-01
§C.70 & &6.33IF0E-DL
5C.70 5 2.1143£-07
5..7T0 & 0.0

s¢.¥n 7 0.@

sc.id & 0.G

s¢.70 ¥ 0.0

Pa-232 1 GROUP
TRAMEP, 4£.3131E+00
ABSSAP, §.376%E-01

Ny F{55. 1.9074F+00
FISSLOM 7.3111€-0%
5.7309E-01
1 & .0875E+0C
2 1.a797t+00
5C.i3 3 2.5153£-01
&
5

1.50016-03
5.7&50E~-06

sen DELIGHT-&

5.1596E-03 1.4229E-02
B.&403E-02 8.2831E-02
6.5191E-07 6.4692E-02
6_.2397€-02 &.,2237E-02
§.D58LE-D2 &.0Z9LE-02
$.4120£-02 S5.3730E-02
4.7945E-02 &.7BBLE-D2Z
CENERGY LEVEL = HWIGH..
2.B641€-04  7.5336E-04
1.3460€-03 1.1732E-03
6.BH42E-04 S.T212E-OL
&.2815E-04 6.2676E-CL
4£.05306-06 &.0283E-04
5. 7750€-04 4.9311E-0C
&.8370E-04 &, BI9VE-04
DENSLTY (THERMAL SOURCE
3.0551£~04 B8,5800E-04
1.2157€-02 1.26753E-02
1.3863E£-02 1.3886E-02
1.3735€-02 1.3711E-02
1.3380€-02 1.3319f-02
1.2398E£-02 .189BE-Q2
1.0595E-02 1.0577£-02
1,684BE-01 1.BGs3E-01
2 GROUP 3 GROUP
5.7729£+00 -1413€E+01
1.69812-01 3.1156E8-01
1,1%018-03 0.C
5.7764E-04 0.0
3.9414E-01 3.274FE-02
0.0 2.0
7.2358E+00 0.0
2.0527E-01 1.14BRE«0Y
3_3890E-0& &4 .7231E-02
0.0 1.43225-04
o.¢ 9.8726L-06
g.o 1.792LE-D6
.0 -1045E-07
¢.C 2.L895E-07
2 GROUP 3 GRAUP
6.31835E+06 :.1%03E£+01
3.0984E-01 1.0057E+00
3.8783E-02 0.2
1.62¢3E-02 9.0
3.94145-C1 3.274FE-0Z
0.0 a.¢
6. 4561E+00 0.0
1. Z245E40C 1.38028+01
1.0634E-02 1.&673E-C1
7.0118E-05 3.0651E-0Q3

envw SAMPLE CALCULATION OF

= HI{GH...LOW)

THEAMAL WEUTROM SPECTRUM {ENTRGY LEVEL = LOV

LILBREAOO
LBiLgE+0l
014t ESQO
L22LEE-TQL
L&774E-01

[ e

THERMAL KEUTRON CURRE
B.L4BHGE-Q3
1.45726-01
1.1434E-02
2.2384E-03
1.5263E-01

2.4037E-01
3.FT¥¥BRE+CO
2.1242E-01
L.5583E-02
3.5129€-02

Q.e

2.6553E-01
d.37225-02
& .5185E6-02
L.5463E-02

EFFECTIVE MICRD CROSS

FLUX 4. 0TFLE-T4
TH-252 10 GROUP
TRANSF. 1.2605E+01
ABSORP, 4.39228-01
MU FIES. 0.2
FLISSION 0.0
C.f0 10 1.2000E+D1
SC.70 11 0.0
sC.T0 19 0.0
50.70 1 Q.@
sC.T0 14 0.0
SC.T0 15 ©O.0
SL.TOD & G$.O
sC.TO 17 0.0
$C.TQ 18 0©.C
Pr-233 10 GROUP
TRANSP. 6.0282E+01
ABSORP . 4.3910E+Q1
Nl FI5S, 0.0
FLS510W Q.0
5C.T0 10 1,700GE«OL
C.7T0 11 0.0
$C.T0 12 0.0
5C.7T0 13 0.0

LPBGLE DD
LE097ELTL
S1400E-GI
L1768E-O1
39S 3E-01

2.1746TE-D2
8.0381E-02
&.4258E-02
4.2091E-02
5.9947E-02
5_3TIBE-Q2
&L 7T3%E-G2

LW
7.5433E-04
1.0874E-C)
6.8314E -0
6.226BE-04
S.4B%0E-04
$.4B71E-04
4.B0BQE-0O4

1.8270E-0}
1.3052£-02
1.3B63E-02
1.3485E-02
1.324%€-02
1.1883E-02
1.0%458-02

1.5583€£-01
& GRGUP

1.4328E+01
2.Bo7&E-CL

070E+D1
12TE-02

CODOoOLUEOOD0 0O
CBoOoNrERQOOOO

& GROUF
1.5892E+C1
5.2102E+C0

£R5E 05
495E-02

_-L.HIGH)
B.23B1£+00
T 6149800
F.i782E-01
2.0807E-01
1.2907€E-01

NT CENERGY LEVEL = LOW...H[GH)

3.55L3E+0Q0 5
1.5517E+01 1
§.:3%0£-01 3
2.37728-01 2
1.5102€-01 1
2.7572E-02 &.
1.46882-0% i
7.3927E-03 @
2.1797E-03 2
1.3975€-03 1.

T.e&27E-OY
3.2492E+00
1.9129€-C1
L .5591£-02
3.1625€-02

NEUTRON SPECTRUM (LETHARGY

2.1675E-03
Z2.%940E-01
6.1168E-02
LL,3591E-02
4 .4237E-02

1.
z.
1.
L
2.

T2IVE-O2

S12¥1E-01
L4B54E-D3
.1017E-C3

2978E-C3

2LYLEDO
5332E+00
7OL53E-C1
5579€E-02
9301E-G2

?.94LBE-O2
&.831BE-D7
7.1337E-03
2.0183£-03
1.1998E-03

1.7251E+00
1.5%50E+00
1.5L50E-C1
4.3571E-02
2.7T027E-02

LEVEL=HIGH. . _LOW)

&

2
5.
9
&

1627£-03

3eTLE-CY

A37?1E-02

L4LB9E-02
L3I936E-02

SECTION {THERMAL:

5.50¥9E-0¢

11 GROUP
1.2523E+01
$.5729E-01

©

QOCE+OYL

COUNORODwSOO
ocDOOOoOOoONOD

11 GROUP
1.1353E+03
1.1183E03

[}

Q
.700QE+Q1

Q

o

7.

12
1.

0.

0DO0OQO0DO~000
cQoCooCoND OO

12
5.
&,

O~ Cc000

S502&E-04&

GROUP
26BSELQY
196LE-0]
o

QDoE+Q1

GROUP
073eE+02
ROLOE 02

4]
0
4]
Y]
7000E+01
[l

1.1993E-02
1.9040E-01
§.7110E-0C2
4.5207E-G2
4.3230E-02

1.1179E-03

13 GROUP
L2961€+01
L955LE-01
o

QOCE+OL

COOVON OO0 QN0

DoOOCONOOCO

13 GRCUP
3.4T16E+01
377628401

~ 00 0O

-0
N
-0
.0
-7

OQOE+01

GELIGH? -6 USING V¥H

2.7355€-02
7.74TSE-Q2
&.3906E-0F
6.1912E-07
5.9752E-02
%.3433E-02
4.7536E-02

7.119¢E-04
F.7319E-D4
§.562BE-04
4. 1PL1E-DC
&.0721E-04
S.3B4LE-Q8
4. 7B3LE-04

= 1.0414E-02)

3. 18BE-G3
1.3323E-¢82
1.38568-02
1.3657E-22
1.319BE-O2
1.1810E-02
1.0501E-02

1.5031E-01
5 GROLP

1.95412+40¢
3.510BE-Q2

405E+C1
T45E-D2

D0 QWeOD00E 00
000 NYWDOQID QO

5 GROUP
2.9634E+01
1.8620E+01

G.C
¢.0
9.0
o.C
0.0
0.0
0.0
1.3

0&3E+01

4.2Z9ICE+CT
4.4522E400
6. Z99LE-G1
2.0735E~-01
1.1950£-01

9.88L0E-02
L.2947E-02
5.0583E-Q3
2.0597E-03
1.1130E-03

THERMAL NEGTRON SPECTRUM (ENERGY LEVEL =LOW..HIGH?

2.7075E+00
$.3231E-01
1.3191E-01
4. 3419E-02
2.5023E-02

3.0130E-02
1.3938£-01
5.5308£-02
L.559zE-02
4.2527E-02

Z2.0779E-03

14 GROUP
1.3514E+0%
1.5483E+00
0.a

onoODONGDOOD0
=
o

CE+01

COO0ODEO0000

i4 GROUFP
L.31F2E+C1
Z.52L1E+01

scooooo
cogooo

CONTTNUE
—116—

5. 473%E-02
T.44LBE-02
&.3407E-02
4.1762E-02
5,8200E-02
5.3136E-02
&.737BE-D2

1.5B4%E-03
B.857BE-04
6.5054LE-00
6.2097E-0%
5.4336E-04
5.3310E-04
4. T718E-0¢

4.7914E-03
1.3%138-02
L.3BLAE-O2
1.34286-02
1.30%2E6-02
1.1740E-02
1.04868-02

B.L9B84E-02

¢ GROUP
2.7638e+01
L. 7268E-02

922E+01
7BRIE-O2

& GROUP
4.0703E+D1
4 BEBLE+01

iR FUEL DATA

1.9712E+0%
2.8562E+00
4.9575E-01
2.0384E-01
1.2110E-01

1.5642E-01
2.7843E-02
4.1221E-03
2.04%2E~-03
1.1305E-0)

4.1277E~00
3.PEI1E-0L
1.0381e-01
4.%104€E-02
2.5360E-02

8.0303%E-02
1.0741E-91%
3.17326-0¢
4.5692E-02
4.56356E-02

2.4050E-03

1% GROUP
1.433LE+01
2.36BLE+DO

a
©

QOoOoONOCDOCO

QQCE+D]

cooomocoOOO

15 GROUP
4. B73LE+D1
J.L7BEE«0)

T.5161E-02
T.359%E-02
6.3350E-02
6,1612E-02
5.8BL6E-02
4A.BZ12E-D2
L,.T194E~02

1.997BE~03
8.5313E-04
6.4585E-CL
&.16L3E-04
5.943LE-0L
4.53331E-04
4. 7303E-04

5. 4569E-03
1.34LLE-0C2
1.3833E-02
1.355LE-02
1L.2987E-02
1.,0712E-02
1.0L26E-02

5.71356-02
7 GROUP

9 .DLSGESQD
1.2408E-01

ooocooO0QO0

.9132E+00
JLR2PE-02

7 GROUP
?.69BBE+D1
B.5331E+01

2.3L10t+07
1.9839E+00
3.9235E-0C1
2.0192E~01
1.2063£-01

2.0180E-01
1.9421E-02
I.LD2IE-D3
1.9L01E-03
1.1290E-03

4.9022E+00
4.1540E-01
A.2158E-02
4. ZIV2E-T2
2.3240E-02

1.456%E-01
8.7087£-02
4. PL1B1E-O2
4.535BE-02
L.7¥83E-02

3. EL38E-03

14 GROUR
1.5138E+01
3.17028+00

QOCE+D]

oG~ OocQOoOOCOCO
DonocOoODROODOD

16 GROUP
5.5582€+01
3.8430E+03

A.B577E-D2
7.27D8E-D2
&.3115E-02
&.1619E-02
5.8173E-02
& .B3580E-D2
L. &959E-02

2.2391E-03
B.I852E-04
6.4181E-0%
6.1609E-04
5. 624Z7E-04
A FII1E-Q&
4.T7TZYBE-DC

8.0288E-03
1.373LE-02
1.3816E-02
1.15854E-02
1.28556~07
1.0678E-02
1.0375€-02

2.41588-02
8 GROUP

1.0883E+01
1.677%E-01

S6TEvO]
A73E-OL

000000 GO00

1]
o
]
o
[}
L0
-C
.0
-0
.0
-0
.8

4 GROUP
1.1752€+072
1.067DE+0Z

oOQoo00O0o0
ooO0OoODDOG

Z.LLBRESDL
1.503548€£+00
3.25328E-01
1.9921E-01
1.1623E-01

2.1459E-01
1.6755E-02
2.B524E-03
2.0114E-0Q3
1.0651E-03

5.1Z80E+00
3.1484E-01
&.8114E-02
4£.17158-02
2.3921E-92

2.0L05E-01
7.5L8BE-02
L.7399E-02
4.5L70E-0C2
L .7B32E-02

1.334%5E-02

17 GROUP
1.44F8E401
4.730%E+00

oNDODODOCOODO

Q00E+01

CeooOOCQOCO

17 GROULP

6.9292E401

S.2341E+01
0

ocOooAaao
coooo

83-0%-17

F.1664E-02
7.1007E-D2
6.2909E-02
6.1202E~02
3.7994E-02F
4.8270E-02

2.0365E-03
T.?SS2E-0C
6. 3H44E-OC
6.1274E-04
5.B728E-0L
L. B8837E-D¢

9.L107E-0Q3
1.3793E-02
1.379BE-02
1.3%09E-Q2
1.2812E-02
1.0652E-02

2..051E-02
9 GROUP

1.12948+01
2.9671E-01

-0
-0
-0
.0
.0
-0
-0
.0
.0
.0
-0
-0

“oooocoooooR

B37E+01

9 GRODUP
2.5655E+402
SRSTBRE+OZ

cooCcOn0an

843-05-17

2.2B31E4CY
1.1409E+00
2.765%5E-01
1.92465E-01
1.0%89£-01

2.0370E-01
1.0327¢€-02
2.4533E-03
1.8385£-03
1.DLA&4E-03

L. 7BSDE+QD
2.43F1E-0C1
5.7911E-02
4.0342E-02
2.3I1E-02

2.3B45E-01
&.5571E-02
4 ,42688-02
L.5STTE-OR
«.E315£-02

5.9401E-03

1B GROUP
2.0754E+01
8. TBRSE+DO
-0

]
4]
[

wOGOoO0O0OQOOOQ

o
o
o
o
[}
Q
z

-ZQ00E+01Y
18 GROUP

1.06372e+02
8.6760E+0)

o ooo00
comooco

¥.1055E-02
4.99218-02
6.2729E-02
4.0991E-02
5.7698E-02
4. B8160E-0Q2

1.752%e-03
T.3153E-04
6.3341E-04
4,1290€-04
S.TATIE-0QL
&.BLTHE-OL

1.0585g-02
1.3830E-02
1.5778E~02
1.3465E-02
1.27B1E-G2
1.0850E-02

2.0701E+0Q1
1.0102E+00
2.4391E-01
1.8016E-01
¥.9032E-07

1.8878E-01
1.1190€-02
Z.1273E-03
3.7043E-03
T.TL7BE-OC

L. 33L8E+00
2.1154€E-01
5.1075E-02
3.7725€e-07
2.07LBE-Q2

2_SPLRE~0Q)
§.1341E-02
4._5921E-02
4.52%4E-02
b, A9SLE-O2



MATERIAL= !

b COEF.
TOTAL
ABSORPTIAON
FESSION

NU FISSICM

SCAT. 7O 1
(PR 2

§CAT. TT 1
P17y 4

2 COEF.
TATAL
ABSORATION
Fisstawm
KU FISSiON
§CaT, 7O i
(PG 7
3
L
5

JAERI-M B83-178
1* SPECIAL MATERIAL CROSS SECTIONS
3 B=10 W[{RQ OF BF ==
1 GAQUP ¥ GROUP 3 GROUP & GROUP % GROUF 6 GROUP 7 GROUP & GAOUP T GROUP 10 GROQUP

7.23%1€-01 9,9279¢-07 4.2328¢-02 21.5911E-02 B.2t00E-03 3.2383E-03 L.77IZE-Q3 1.21TTE~03 9. LATIE-OL 7?.87%8L-0L
1.9049IE+00 3, B7L2E+00 S$.4TR2E*QOQ 1,3021E+01 4.0702E+3) 1.0343E+02 1. 894 2E+Q2 2.7411E+0F J.S5LL7E+02 L.2130E+0Q
T.I941E6-01 &.7962E-0L 2.0892E-0D  1.0922E€+01% 3.B60%E+01 1.0133E+02 $.M732€402 2,7200E6+02 5.4937€+02 &.2128E002
Q.0 Q.¢ 9.0 g.0 9.0 0.Q 0.0 0.0 9.8 9.0
a.o a.o 0.0 ¢.0 c.0 0.0 0.0 0.0 2.0 0.0
1.2630E+00 0.0 Q.0 0.0 ¢.0 0.0 - 9.0 0.0 Q.9 a.¢
3.6402E-01 2.9066E+00 0O.0C 0.0 .0 0.0 Q.0 9.0 a.0 .0
& 04FO0E~O4 2.375%6E-01 F.3901E+00 C.0 0.0 g.0 0.0 2.0 g.0 0.0
9.0 6.7LIS1E-08 1.38856E-01 1.9437Z+00 0.0 9.9 0.0 0.0 0.0 0.0
0.0 0.¢ g.c 1.5398E~01 1.9419E+00 0.0 Q.0 G.0 c-a 0.0
a.9 0.0 0.0 c.o 1.5454E-01 L1.5495E+00 0.0 0.9 G.o Q.0
Q.0 2.0 9.0 .o Q.0 2.%220E~-01 1.T315Z+00 0.0 0.0 0.0
a.0 6.0 o.C 8.0 Q.0 8.0 3.7189E-01 1,3112E+00 0.0 9.0
9.0 ] 0.0 ¢.0 0.0 Q.0 0.0 F,9311E-01 1.311cE+00 0.0
0.0 a.o Q.0 c.0 Q.0 0.0 0.0 e.0 7.9332E-01 1.10G0R+00
a.0 9.0 0.9 Q.0 6.0 0.0 o.0 0.0 2.9 0.0
0.0 6.6 0.0 9.0 ¢.0 Q.0 ¢.0 0.0 Q.0 0.0
p.a 9.0 9.9 Q.0 ¢.0 9.9 o.0 0.0 9.0 4.0
0.g 0.0 9.0 9.0 o.0 0.0 2.0 0.0 ¢.0 Q.0
0.0 0.0 9.4 0.0 0.0 0.2 .0 0.0 6.0 0.0
0.4 9.0 Q.0 e.0 o0 5.0 a.e 0.0 0.0 Q9.0
0.0 0.2 0.0 c.0 G.0 0.0 3.0 0.9 0.9 0.0
0.2 ©.0 0.0 Q.0 0.0 9.0 &.0 ¢.0 g.a 0.0
L_148&E-01 0.0 0.2 G.0 0.0 e.0 Q.0 Q.2 g.o 2.9
-4.8459E-02 3.7427f-01 0.0 0.0 8.0 6.0 0.0 0.0 -] 0.0
Q.0 -4,4925E-02 1.9775E-0L Q.0 Q.0 0.0 9.0 o.q Q.9 a.0
a.¢ 8.0 -3.84525-02 1.8497E-01 0.0 0.0 Q2.6 c.o 0.0 o.0
0.4 9.0 9.0 wi L56LE-02 I.8471E-01 ©.0 a.e 0.a Q.0 0.0
0.0 0.0 3.0 Q.0 -4 3F51E~02 2-1360€-01 0.0 G.0 9.0 0.0
0.4 2.0 9.0 c.Q .0 ~7.7453E-02 Z.449BE-01 0.0 a.¢ ¢.a
0.0 0.0 2.0 Q.0 Q.9 G.0 -1.0X7ZE-01 3.4843F-01 0.0 g.0
g.¢ 0.0 2.0 0.0 ] Q.0 a.q -7.2731E-0t  3.a®PIE-01 0.0
0.0 a.% 0.0 ¢.0 0.3 9.a a.¢ Q.0 -2.2787E-07 1.)9B2E~Q1
a.2 9.9 Q.C e.0 0.0 Q.0 Q.9 0.0 a.e 0.9
0.0 9.0 2.9 0.0 0.0 t.0 0.0 0.0 .o g.q
8.0 0.0 2.0 0.9 o.e 9.0 Q.0 a.0 Q.0 0.0
9.0 0.9 c.o o.0 9.0 a.0 0.0 Q.0 a.g ¢.0
4.0 9.2 0.0 a.¢ Q.0 Q.0 6.0 q9.C a.¢ Q.0
0.0 Q.0 Q.0 0.8 o.c 9.0 0.0 G.o0 d.0 0.0
0.0 °.¢ 0.0 9.0 a.0 Q.0 0.¢ 0.0 f.0 Q.0
0.o a.0 Q.0 0.0 Q.0 Q.0 0.9 0.0 9.0 9.0
11 GROUP 12 GROUP 1% GROUFP 16 GROUP 18 GAQUF i& GRQUP 1T GROUP i3 GRGUF

§.9860E-04 4.0341E-0L 4,9302E£-0L 3.5893E-0% 2.5307E-04 1.9514E-0C 1.3403E-0& 7.3J2BDE-OF

L. 7B4SE+02 5.5255E+02 ¢_7525E402 9.7BELE+QZ 1.3173E+403 1. 7083E«03 Z.A3TTIE4GE & 5487E+Q3

4, 7ASSE+0Z S.504TE+02 A TLLISE+O2 G.Z87T4E+DZ  1.31528+03 1,7082E+03 2.L8430€+0) L. 5.48E+03

0.4 G.9 Q.q d.0 Q.0 Q.0 9.9 Q.0

2.0 9.0 ¢.a a.Q a.¢ 0.0 0.0 9.0

Q.3 o.g Q.o g.c a.¢ a.a a.0 o.o

o.¢ o.Q ¢.-0 0.0 [+ 0.0 o.a0 Q.0

o.0 g.a 0.0 a.o Q.0 0.0 0.0 0.0

0.9 ¢.Q ¢.q 0.0 9.0 0.0 R.0 9.0

0.9 0.0 0.0 Q.o 0.0 0.0 6.0 0.0

CONTINTE

G.9 0.0 0.0 a.0 a.0 0.0 a.¢ c.a

6.5 0.0 0.0 a.o a.o o0 6.0 o.0

0.¢ a.0 0.9 e.% g.o0 9.3 0.0 Q.0

.o a.4q o.g 2.3 a.o 2.0 0.0 2.0

a.o Q.9 0.0 2.0 a.e o.0 9.0 a.o

2.0 Q.0 9.0 0.0 o.0 Q.0 0.9 Q.0

¢.0 9.0 0.9 0.0 a.2 a.0 9.0 a.o

1.1972E-0% -1 _B615E-10 -7.3169E-18 O, @.C a.0 9.0 Q.0

§_7994E-01 7.0642E-04 -2.5301€-10 -1.4033E-18 0.0 0.¢ a.90 2.0

-4 3041E-01 B.%
-1.33108-01 -4 4
-2.2630E-03 -4.7}
-5, 3374E~-08 -2.8
-1.1325E-07 -4.8
-1,50726-08 -1.4&
-3, 43B0E-10 -4.0

ex  EIGEN VALUE ITERAT

" REGIONWISE FLUX

KEGICH

REGIOH

I3

1 GROUP
3.73000-41
3.73000-01
3. 37¥370-01
y.ayseb-01
2.90%40-01
2.73090-01

L PR

11 GROU#

3.2044D-02
3.28430-02
$.78410-02
5.187%0-02
3.2r85p-02
5.28210-02

AP L

L23E-01 3_L952E-03 -2.C650E~10 <& .S131E-17 =4 978%€-20 -1.1386E-321 “2.1377E-23
J11E-O1 7.L5878-01 ~B.0442E~0é ~7.009CE~0% =3, 7404E-12 -1.1309E~1) =4 9330E-15
9283E-02 -1,5175E-01 5.5470£-01 -9.720¢E-03 -7.3109€-03 ~3.0240E-08 -1.96172-07
7SGE-G& -1.077T1E-02 -1.8400E-01 #.L6¥8E~01 -2 9173T=02 -1.5L70€-03 -1.463186-04
421E-08 =$.3509¢E-04 -2.)S8BE-07 -1.22LBE-0) &.L26BE-01 -2.1974E~-02 -1.3999%~03
I1SE~Cé -1.0620E-0& -6.3669E-03 -4.8177€+02 =1.2273E-01 2.0%43E-01 -4.1119E-02
PAIE-CR ~) 9YBSE«D8 -3.4709E-04 -3.9¥72E-03 -8.1304E-0F =-2,.3956E-02 1.1834E-01
oM
FLLUX EIGENR
ITER. AT ERROR YaLue
1 1.0000P+0C 1.07150+C0
H 2.433%20«00 1.18060200
3 9.77250-02 1.Z3960+00
- 5.51450-02 1.30%320sC0
5 3.47670-02  1.3433D+0C
L] 2.33570-02 1.37470+0C
7 1.52510~0% 1.39540+00
a ¥.92670-903 y.4Q770e0d
¢ $.48390-03  1.41%370200
10 . 2446D-D3 1.42100+00
i1 2.78280-03 1.42430+00
b4 1.82620-03  1.42820+Q0
13 1.19910-03  1.4283D+00
14 T.ATTL0~04 1.42930+Q0
1% $.17820-0¢ 1.u¢300D+00Q
16 3.¢01%0-0¢& 1.4304D+00
17 2.23600-C« 1.,43073+08
12 1.04980-04  1.4309000
1 9.56421D-05% 1.:3108+09
2 GRCuP 3 GACUR & GROYP 3 GROUP & GROQUP 7 GROUP 8 GROUP
7.54270-01 F.43090-01 &.3734D-01 4.13330-01 3.)8100-C1 2.02750-01 9.%&i30-02
7.S4L270-01 7.6309D-01 6,.37549-0¢ &.13380-31 3.34100-c1 1.02730-01 9.%4i30-02
7.51480-01 7.43000-01 &.376E0-31 4.13170-01 3.3786D-01 7.02370-01 9.93970-02
7.36520-01 7.a0Ri0-Q1 &.3797D-0% 6.1%010-0) 3.41580-01 1.06110-01 9.98070-02
4.83820-081 7.5440D-01 &.39670-01 &.20900-01 3.3248D-01 7.18130-01 1.010&40-01
&.49500-01 7.3228D-01 4.L0070D-01 &.2Ze7D-41 3.53570-01 2.21330-01 1.01310-01
12 Grous 13 GROUP 14 GAOUP 15 GROUP 1& GROQUP 17 GROuP 18 GROUP
7.31¢70-62 1.09%30-01 2.02980-01 Z.3%470-01 3.83350-01 1.35330+00 5.92120-01
7.313970-02 1.09%80-01 2.029E0-0% J.5%&7D-01 5.835350-01 1.35330+400 5.92125-01
7.55430-02 1.09%4D-01 2.0291D-01 2.5565D-01 3.0%190-01 31.33070+00 5.89980-01
7.371860-02 1.09790-01 2.03470-0%1 2.57040-01 J._B3140-0L 1.38700+00 4.04890-01
7.41710-67 1.105¢0-01 2-0418D-01 2.&2410<01 3.97830-01 1.L200D+00 4.31520-01
7.47840-02 1.107%0-91 2.06B70-01 2.438&D-01 4.00530-0%1 1.43630+00 6.44190-01

—-117—

¥ GRQUP

1.000%0-03%
1.00050=01
1.00030-91
1,00190-0%
1.00720-01
1.00%0D0-0¢

10 GROUP

&.3171D-02
4,31710-02
&, 33730-07
&.53430-02
4.348%D0-02
. 3339002



JAERI-M B83-176

wsnzs SAMPLE CALCULATLON Of DELIGHT-4 USING VHTR FUEL DATA STLP 0 43-G%-37
K-£FFe 1.14B5E+00 K~1MFu 1.L312E+00Q EPSILON® 1.334LE+00 RESO.P(1)= 4.1454E-0% HESQ.PL2In 8.3180€6~01 THE.ETAsle 1. 79386400
ICR-1# 3 _A34Q£-01 1CR-7v 3,8697E-01 [ER-3* J.6807E-01

« MICRO-PARAMETER DELTA-28= 1.407E-0& DELTA-25= 5.4252E-02 A0=-28s 2.2213E+00 GANMA=0= 4. 3126E+00

= SPECTRAL INDEX IN-119/MN~55e F.323I7E-02 LU=174/MN=332 1 L36VE«OC PU-2859/U~333m 1, SCBLE-QC

s ATOMEC NUMBER DENSITY. NUARER GF FISSION. LRRACIATION

NUCLIOE L] L] NF DNF L] on FIFA QUFIFR) Flma DCFIMA)

TH=252
PA+233
U -233
¥ =234
v -23%
v -234
Kp+237
u =132
PU-239
PU-240
PY-241
Pi-2&2
Am~2c3
1E-135
Em-1:9
KSFP-5
NSFP-5
NSFP-9
NSFR-1
5SFP~3
SSFR-%
55£7-9
$SFP-1
REFP-5
RSFP-3
REFP-9
RSFP-1
a - 1¢

R R R R R R e A R e Y L L]
-
~
o
~
]
[
S

4r1E-0&

QOO0 NDOODRA00AVOOITNOD OO0

= T4} GROUP CONSTANTS
FiST FLu= 3,Z2274€¢04 D COfF.» 1.3014E+00 TOTAL= 3.0907E-01 ABSORP . = T, 9857E-04 FISSIONw 1.Q237E-04

Y FIS.= 2.514%E-04 REMOVAL= 2.3689E-03 VELOCITY = 1.BL93E+07
THERMAL FLUX= 1.0921E+13 D COEF.= 9.2647E-01 TQTAL= 3.7473E-01 ABSORP.= 1,.3932E-05 FISS10N= Z.&5TRE-03
NU FI5.m 5.9AR4E-Q3 VELBCITY = 3_35308E+GS

XFLUZ 1= 3.2ZT4E+13  XFLUX z= Z.3991Es13  FAST FISS. GALN® 4.B816£-02 NESD. ESCAPE PRO.= 7.8224£-01 THE. ETAs#e 1.7513E+00

» EXISTENTION ANG COMPOSITION
OCE+Q]  PU-TOTAL=

FOR INITIAL TQTAL HEAVY METAL TH=-TOTAL= 0.0 U -70TALw .0 o.c
: URANIUA U ~235 = 3.499E+01 FU-23% = 0.0 PU-zed « 0.0 PyU-241% 0.0 PU-242e 0.0
PU-F1SS.= 0.0 PU-TOTALw 0.0
THQRIUA u -233 = 0.0 U =234 - Q.0 u -23% - 3.0
COMPOSITION (QF YAANIUR U =233 = 0.8 U -I34 = 0.9 U +235 » 3.538E-07 U -13é® 0.0 U ~23me ¥ Gesf-01
PLUTONIUNA FU=239 = a.0 AU-2L0 - 0.3 FU-2L1 = 0.0 Py-2c2= 0.0
twmss  SAMPLE CALCULATIOM OF DELIGHT-8 USING VHTR FUEL DATA stEr o £31-05-17
» FEW GAQUP CONSTANTS
1 GROUA 7 GROUP 3 GROUP 4 GROUP 5 GROUP 8 GROUP
FLUX §_I3ASE+0S 9.2252E+G7 A.1619€+10 1.4492E+1Z 1,J01I1T413 1.3413&414
P GOEF. 2. 026BE40C 1.02CBE+CO  9.8327€-Q1 T.BI27E-01 9.7098¥-01 E.VETOE-JT
TOTAL 7.Q8SSE~81 3.L354E-01 3.5829%-0% 3.7I37E-01 3.6577€-01 5.8271E-03
ABSORPTION 9.39002-05 3.9908E-0L 2.$170£-03 S_3371E-0¢ 1.9145€-03 L.L711£-03
FISSION $.9250E-05 5.8017E-05 3.0064E-04 3.1103E-0k 1.3¢%1£-03 3.2472€-03
WU FIESION 1.3319E-0& 1.303BE~C& 7.2720€-04 7.5239E-06 3I.2514£-03 7.9033&-03
SCAT. TO 1 1.9¢43£-01 0.0 0.0 0. a0 0.0
2 1.3602E-07 3.3356E-01 0.0 0.0 0.0 0.0
I 1.8RPAE-11 4.SEOLE-U3 3.4052E-01 9.0 9.0 0.8
Lt 0. 2.80895-11 L.GASBE-GZ 3.3619E-01 1.0409E-0% 1.03I3FE-14
5 0.0 9.0 0.0 J.4AIBE-07 3. 41808-01 4, 5304E-03
6 0.0 0.0 8.0 5.5315E-06 2-1L03E-02 3.7¥19E-01
XE TYIELP X 0.0 Q2.0 0.9 9.0 0.0 c.0
sm TIELD X 0.0 9.0 0.0 9.0 5.0 0.0
XE WASORP  B.2941E-0& $.3565E-02 3.4TLAE+Q1  2.7B91E+03 T.233LEe03  2.7743E406
5% AASORP 1.9P946E-01 1.3747E+0) 2.2610F+07 1.6234E+03 2.9987E+00 d.6610E+04&
+ FEW GROUP CONSTANT -CLITATION- -
1 1 2.0243€E+00 9._.1%00E-0% 1.33198+«04 1.3307E~15
1.7045E-01 1,3402E-22 1.8m94E-11 9.0 0.¢ 0.0
1 2 1.02¢8E+00 3.99G8E-0L 1.640588-0L 1.B032E=1%
Q.0 3.38%4E-01 5. 58GLE~O3 :.E089E-11) 9.0 q.0
1 3 9.8327E-01 2.917CE-03 7.2720E-04 9. 34L06-15
0.0 0.0 3.L052€-01 1.4658E-02 0.0 8.0
1 4 9.8277E-01 S5.33T1E=0& 7.5239E~0% 9. 6669E-15
0.0 0.9 6.0 31.3819E-01 3.663BE-02 §.5315E-0s
1 5 9,7096E-01 1.P143E-03 3.251LE-03 L ATTSE-1E
9.t 3.0 0.0 1.04609E~06 J.A18cE-DL 2. 1403E-07
1 s E.9ATOE-CL L_4711E-03 7.9033E-03 1.01348~13
a.o0 0.9 0.8 1.0332E-14& & .550CE~-Q3 3.731vE-01
» MACROD CROSS-SECTION
1 GROUP 2 GAou® 3 GROGP « GROUP 5 GROUR & GHOUP r GrOUP 5 GROUP ¥ GRouP 10 SRGUF
FLYX 3.3908E408 $.34268e08 3.727LESOT 4.0F82E¢CH  5.8337Er00 L.84L0E+10 1,53918s11 3.2729Exll 3.LI27E411 #.9937E411
® COEF. 2 72996400 1.6019€+00 1.0847E400 1.0GSCE+00 9.9275E-01 9 65L4E-C1 9.8414£-01 1.0174£400 1.3078E-00 1.0017E+90
BLOF-R 6.0 e.o 0.0 o.c .0 0.0 9.0 ] 8.0 8.0
DCOF-t 0.0 6.9 0.0 0.0 e.o a.0 0.0 0.0 0.9 9.0
TOTAL 1 3776E-01 2.4184E-01 3.3600£+01 3.5009€-01 3 SSI13E-01 3. 4C14E-01 3.5490E-01 3. 4PaSE-01  3.4%80F-01 3.8638F-01
ABSORPTION 2.0961E-Chk 3.9683E-03 9.307TSE-03  2,8217E-C4 P.002¢E-3¢  F.9¥IIE-03  3.2633E-23  L.13160-04 3.72300-0C 3.4638E-04
FIssTon 12883€-04 1.18182-0% 1.4608E-05 3,9313F-05 1.J119€-04 I.UT34€-0h J.eR43E-00  1.28976-04 1 TL40E-00 1.1073E-04

WU FISSEON 3.5342E-04 2.9488£-0% 3.5452€-03 9. 33107E-0% S_tPILE-O4  B.AQ21T-04 B.P115E-04 I 119PSE-04 £ 22338-04 2.47B5E-04

SCAT. TO 1 1.0984E-01 Q.0 Q.¢ (- a.o 9.0 9.0 0.0 .0 Q.0
2 2.7438E-02 2.2188E-01 0.0 Q.0 e.o a.0 Q.0 a.o0 ¢.0 6.0
3 H.0473E-05 1.9963E-02 3.1518¢-01 0.0 6.0 9.0 2.0 0.0 Q.a 6.0
T 1.73738-07 & 54TRE-07  1.8724E-07 J.2800€-01 0.0 2.9 0.0 9.0 0.0 0.0
% c.G5CTE-10 4 .4323E-09 &, 1674E-08  2.1811E-02 3,32e%e-01 0.0 6.0 &.0 6.0 Q.0
s B_0O20%E-14 2.774aE~11 2.BA0&L-07 0.0 7.15796-02 }.2810£-01 O.C .o o.o 9.0
7oO0.¢ 0.0 3.2295E-10 0.0 a.o J.5044E~-CG 3.0017E-07 0.0 0.0 a.o
3 Q.0 ¢.0 1.,1973E-10 Q.0 9.9 &.50166-11 5,1484%-02 2.J8MLE-Q1 0.0 0.0
9 Q.0 ¢.Q 7.2633E-11 0.0 o.0 0.6 #,9320&=-08 1.1039&-01 2.3v1&f-01 0.0
16 ©.0 a.o Y.e237E~-11 0.0 e.0 a.0 9.4527E-11 1.47T7E=-07 1.1037E-O1 Z.to9ei-o1
11 g.0 0.0 0.0 0.0 T.0 2.0 0.9 6.9 0.0 1.44278-01
12 0.0 Q.0 a.0 a.o 3.0 a.o0 0.0 0.0 [ ] 1.ved44at-07
13 9.0 0.0 a.d Q.9 5.0 9.0 0.0 9.0 2.0 1.1482E-02
14 0.0 0.0 Q.0 0.0 a.a 2.0 0.0 9.9 0.0 ‘o8 -04
1% 0.0 o.& () 9.0 a.c Q.0 6.0 ¢-2 a.0 4.0008E-0%

—-118—



16
7
i
FLUX
b COEF.
DCOF-2
pLor-1
TQTAL
AZSORPTION
FISSION
Nu FISS1ON
SCaT. 101
2
3
+
-
&
T
2
9
10
it
iz
13
1&
15
ia
17
iB
YE YLELD ¥
XE YIELD X
SM OYIELD X
SM YIELD X
s FEW GRQUP
1 1
1.0984E-01
J.0
4.0
1 ?
9.0
0.0
0.0
1 3
0.0
5.2294E-10
2.9
1 L
o.g
0.0
c.0
1 H
¢.0
Q.0
g.e
1 &

0.0 9.0

0.9 9.0

0.0 9.0

11 GROUP 12 GROUP
1.1031E+12 1.523%8+12
F.P664E-01 ¥.7a63E-01
(o] 0.C

Q.0 0.0
3.6R87E-01  3.41L7€-01
2.79%1E-04 A_&7L1E-04
1.1338E-04 &.0818E€-04
2.74746-00 V. _B2502-04
Q.0 a.c

9.0 a.¢

a.0 8.0

4.0 a.9

0.9 9.0

0.0 0.0

Q.0 a.0

0.0 a.0

c.o a.0
J.1J03E-04 I.32TSE-11
1.5094E=01 3.4314E-04
1,558SE-01  2.2317E-01
1.72548-02 L.3147E-01
2.14L3E-0D& 3, TH49E-GD
5.2504£-07 3.0712E-05
1.1363E-08 9.3210E-07
1.3855E=09 1.5730E-G7
L. 58448=11 5.7Q71E-09
9.0 0.2

£.0 0.0

9.0 0.0

0.0 0.0
CONSTANT  -CITATION- =
1.9299E+00 Z.0961E-0k
Z.7814E-0Z B8.0873£-0%
9.4 2.0

0.9 0.0
1.8019E+00 3 .9L63E-T3
Z.21864E~-01 1.¥943%-02
a.0 9.0

0.9 9.0
1.0847E40C  9.3075E-05
0.0 3.1518€E-01
1.1975E~1G  7.2633E-31
9.0 G.0
1.0CADE+GO  Z.BZ1ZE-Cé
0.0 a.a

.0 0.0

[+ 28] 0.0
F.92758-01 9.0026E-C4
Q.0 ¢.0

0.0 e.0

q.2 G.0
¥.5546E-01 2.P9IIE~CS
9.a -]
£.5016E-11 0.2

c.0 c.0
9.8414E-01 5.Z4B3E-0)

LBLE-QT
174E+00
BEAE~QT
QTRE+O0
Q1TELOU

a4E-0&
464E~01

LSE-0&
45£-01
LTBE9E-03

$0E-01

LOQE-02
S34E-01

92E-01

L1E-03
700E-901

v63E-8%
J93IE-01

22E-07

9.
5.
a.
1.
9.
2.
Q.
1.
-]
]
a
1.
o.
L]
4
L
<
o.
I.
9.
[}
9
3
9.
°.
a.
9.
9.
Q.
Q.
3.
1.
0.
-
3.
9.
a.
0.
1.
L
a.
a
3.
4.1855E-01
Q.
<.
&

]
1
a
b
]
3
2
Q
-]
a
a
o
4]
o
4
9
a
]
14
&
[+
4
7
34
0
Q
L
%
[
o
29
+)
o
0
az
5
o
g
T
3
o
[
37
}H
9
Q
&

14%2-04

1238+00

8E-09
JE-0&

2 o

S08E-OF
TALE-OK

212E-0%
IVLE-OL

132£-02
430E-C3

$3E~01
05E-03

FOOR P OGUNOOANDO RO ONCDO0WMO0RUOONGEDOWONOLGOraRD

AGAOUPWISE MEAN YELOCITT (CM/SEC)

2.03138+09
1.7480E+08

*+  EIGEN VALUE

#.33932+08
1.5293E+04

2.80298+08
1.7%98E+06

ITERATIDN

ocoo
[=N- -

13 GROUF
2.328TESS2
¢.5L50E-01
G.0

-8}
J.TTRIE~C1
4. TIFRE~DL
L4.57TLOE=-D4
LIDSAE-O3

1
o
a
]
[]
9
o
o
]
[+]

GoGouODOQ

P.E1FLE-17
J.8693E-11
1.3279€-0%
2.799PE-01
. 6LLODE-QF
i.45360€~0]
6. BA0SE-O%
1.4358E-03
7.2131E-07

3.5362E~-0¢4
1.7373E-07
0.5
o.o
2.F64046E-05
&.54728-07
8.0
2.0
3.5452E-0%
1.872LE-02
T.&IITE-1L
0.0
®.5107E-0%
3.2800E~-01%

TILE~Q4

$27E-11

19SE~O&

L1037e-01

-G
Lk
[=]
1
-]
4
-0
.2
V)
1
']
~B78%E =04
-0
-1

MONGCOPrOMGWOOD

095E-01
9.8078E-11
Z.7ETLE-OL
0.0

3.1303E=04
1.1363E-08
V.3250E-04
8.0

3.32T4E-11
9.3210€-07
1.1064E~03
0.9

9.4154E-17
4 .BR0SE-CS
Z.0033E-43
0.0

t.8883E-30
4.T995E-03
3.2953%E-03
6.0

S 5L29E-38
3.4537E-02
1.8784E-03
Q.0

9.8977E-43
3.21948-01
4.1833E-G)
6.0

B.9522T-44
$.8877€-03
1-188LE-0Q2
a.0

Z.4%23E-30
3.2900£-04

T.5I0CE+07
?.99TLETS

ITER,NO

1
2
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ocoo
coo

14 GROUR
L. P3TSE+T2
F.L336E-0L
0.0

o.0
3.7888E-01
1.1763E-0)
B.281SE~QL
2.0033E-03

RN NN
obowoVUoo

1.88083€-30
1.55342-1%
J.0057E-11
i L142€-04
31.3092E-D1
$.0132€E-02
L.T79%5£-0]
1.1043E-03
4.2871E-Q%

cor
coo

1.4627E-01
1.18908-11

a.0
1.90PLE-D1
1.5855E-09

Q9.0
I ANLAE=DS
1.5730E-07

a.0
3.464%3E-11
1.6338E-05

g.0
1.553ck-19
1.1043JE-03

a.0
$.9031E+30
1.3078E-02

2.0
3.2195E-34
3.3732E-02

g.o
1.1104%-34
3.3170E-01%

o.g
1.4080E-20
1.0936€-22

Z.1608E+07
4.5107E+05

FLUN
ERROR

H2NMNOWMOCOMOBO rFDOD

-X-R-)

ocooca

13 GAGYP
1.1338E413
1.0523E+30
0.0

6.0

3. ¢087E-Q1
L.9630E-03
1,38202-0)
3-2955E-03

vsoooocaca
cocooonaooo

$_S429E-3D
S.9031E-30
L, T7TIPE~18
2.8641E-10
1.87¢1E-03
2.9393€-01
3.4337E-D2
1.307&E-07
1.68996-03

L. 003TE-1S
5.0020€-14
2.0
©.0
3. ATZRE-1S
2.T746E-11

TSE-15
TRE~02

o)

VHE- 1L
10E-01

Rl

QB4 E-1%

Z86E-15

L14E-YS

46E-T2
TILE-LD
JO0E-LS

CMBESOrBOORODDO0DO

3185€-01
L.SBLBE-11
1.2823E-14
0.0

2.2317¢E-01
5.P071E-0%
1.6716E-14
o.0

1.3279E-03
?.2131E-07
2.57319E-1s
0.0

1_00%7E-11
A.7671E-05
C.Z234K2E~10
0.0

L. ITIIE-LB
1.6A¥9E-03
A 9O30E-14
Q.0

3-3R2VE-71
1.8088E-0)
7. 90%9E-14
9.0

1.27%3E-22
7. .I59TE-0)
1.5268E-1]
0.0

T ITTRE-TL
J.9482E-01

8.28108+08
4. PTLLIE+CS

E1GEN
VALUE

1.00000+00 1.0519De00
7.63520+00 1.1060D+00
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coo
aoo

16 GROUM
3.60Q3E+13
F.5700E-01
2.0

2.0
3.4909E-01
2.2T0%5¢E-03
1.8033L-0)
1.878:8-01

Cooocooooa

JAOTTESCY
SALOIE-Se
.32231€E-21
£.7550E-13
1.7963£-0%
8.2977¢€-03
3.2194E~01
3.3738€-02
2.8086E-0]

MABOOQOODTAR

coea
oooco

L.LBBTE+DY
J.I9VAECS

coo
oo

17 GRrOud
1.6267¢€+24
9.3395E~CL
e.0

0.0
3.s475E-01
1.5009€E-C)
2.3L37E-03
6.1333E-03

ODGCDOOCO

aooocaQOoOD

952256
1.1106E-38
1.-2758E-22
1. LE97E-14
$.3722E=07
. 0333E~04
S.BA79E-0O3
1.5170E-Q1!
T.25¥TE-Q)

pooo.

coua:

}.0833E+04
-A373L+05

coca
oG o

18 GAQUR
1,.4304E+14
8.18%5E-01
0.0

Q.0
£.1282E-D1
4.47790-03
4.71266-02
1.18840~02

LR NN NN
oGoovpRoOD

2.65258-50
1.4084€-40
2. 97IFE-2L
B.40815-15
&.8165E-08
é.0987E-0%
5.2900€-0¢C
1.093eE-02
J.P6H2€-01

2.4DYDE+Db

CE-R-1
Doa

Q.0

1.7979E D4

?.207BE-11L
1.1390€-31
2. ETILE-1)



JAERI-M 83-176

3 ?.16000-02 1.19600+00
3 5,35200-02 1.25150+00
H 3.32870-02 1.28B70+00
6 2.10350-02 1.31270460
7 1.34050-02 1.32820+00
L.} B.SB350-03 1.33820+00
? 5.51300-05 1.34470+00
10 3.5L790-03  1.34B90+00
11 2.28820-03  1.3516D+00
12 1.47440-05  1.35350+00
13 ?.5130D-04 1.3504D+60
12 5.16020-04 1.33520+00
15 3.96400-04 1.35560+00
16 2.55950-04 1.35590+00
17 1.6%28D-GL 1.355610+00
18 1.06730-04¢ 1.35630+00
19 6.89280-05 1.35630+00
= REGIONWISE FLUX
1 GROUP 2 GROUP 3 GROUF « sRoup s GROUP 4 GROUP 7 GROUF 5 GROUP ¥ GROUP 10 GROUP
REGICH 4 3.72990-01 7.54270-0% 7.83100-01 6.37560-01 &.13L10-0% 3.38130-01 Z.02770-01 9.94210-02 1.000¢D-01 6.3149D-02
2 1.72990-0%1 7.54270-G1 7.A%100-01 4.37540-01 &.13412-01 3.3B130-01 2.6277D-03 9.9421D-02 1.00840-01 6.311890-02
. 5 3.s7376-01 7.51¢30-01 7.830iD-01 &.37490-01 6.13200-C1 3.37870-01 2,02380-01 9.9369D-02 1.00020-01 6.31700-0¢
W 3.e2673-01 7.365.0-01 7.80920-01 &.17980-01 &.15030-01 3.41810-01 2.06120-01 9.97630-02 §.00190-01 6.32390-02
. c  7.90%65-01 4.83820-0f 7.56(1D-01 &.398AD-01 6.20930-01 3.52710-01 2.18170-01 1.01030-01 1.00715-01 6.3é620-02
4 5. 75095-01 5.6910D-01 7.52270-01 4.4GOBD-01 &.22490-01 3.33600-01 2.21340-01 1.0150D-01 1.00890-01 6.35560-02
11 GROUF 12 GROUP 13 GROUP 14 GROUP 15 GROUP 16 GROUP 17 GROUP 18 GROUP
RESION 1 5.2640p-07 7.35810-07 1.09340-C1 2.0D2550-01 2.52780-01 3.72090-01 1.27940+00 5.5431D-01
2 5.2610D-D2 T.35815-02 1.09%60-01 2.02550-01 2.522B0-01 3.72090-01 1.2796D+00 5.5431D-01
. 3 5.2438D-02 7.35680-0Z 1.09540-01 2.074BD-01 2.52050-01 3.71720-01 1.27700400 5,5224D-01
¢ S.24720-02 7.37020-02 1.69770-01 2.03240-01 2.53690-01 3.74770-01 1.29350400 5.64300-01
. 5 5.27820-02 7.61623-02 1.10520-01 2.05830-01 2.59190-01 3.8077D-01 1.34750+0C 6.12290-01
s 5.2B180-07 7.c2810-0Z 1,1073D-C1 2.045L0-01 Z.50670-01 3,B7540-01 1.36200400 6.24450-01
eeres  SAMPLI LALCULATION OF DELLGHT-6 USIKG VRTR FUEL Dada STEP 1 83-05-17
Ko INf= ©.3565E+00 EPSiLON= 1.30LLE+D0 RESD.PC11a $.3029E-01 RESO.PC2Y= 8.2743E-01 THE.ETA«F= 1.6576E+00
ICR-2= 3.8387E-D31 ICR-3= 3.2183E-01
» MILRO-PARRAMETER DELTA-Z2E= 1.492¢-04 DELTA-25= S5.7¢81E-02 AD-28= 2.3415E+00 GAMMA-O= & _4644E+Q0
r SPECTRAL INDEX IN-115/MN=-55= ¢ T&&2E-07 LU-178/MN-55= 1.6422E+00 PU-2X9/U-235= 1.3604E+00
« ATCMIC NUMBER DENSITY, NUMSER OF FISSION, IARAGIATION
NUCLIDE N oA NE DHF H on FIFA BIFTFAD F1MA DCFIMAY
TH-232 9.0 2.0 0.0 0.0 o.o 0.0
-25Y .0 o.o 0.0 o.0 o.o 0.0
U -233 0.0 o0 0.0 0.0 o.0 0.0
U -zls 0.0 5.0 9.0 5.0 0.0 0.0
0 _235  7.5099E-06 -7.2139E-08 6.0609E-08 &.060FE-08 2.575BE+07 2.575BE+UI
tTRY 4.0 G.0 5.0 9.0 2.0 2.0
[ 7 S059E-06 ~7.2139E-08 6.0609E-08 6.0409E-08 2.5758E+02  2.5758E+02
y -23¢  1.15286£-DE 1.1526€-08 1.5¥¢CE-3t 1.5PLDE-14 B8.7743E-03 4.7703E-05
£TH: 0.0 0.0 0.0 0.0 0.0 0.0
tu 3 1.1528E-08 1. 526E-08 1.59L0E-1¢ 1.59L0E-14 6.77L3E-05  &.77L3E-05
WP-237  3.e¢cBE-12 13.89LBE-12 3.1251E-17 3.1251E-17 1.3282E-07 1,3282E-07
fTH3 5.0 0.0 o.o 0.0 [ 0.0
o 3 &PLBE-12 3.49LEE-12 3.1251E£-17 3.1251E-17 !.3282€-07 1.32B2E-07
U 238 2.0863F-00 -2.5601E-08 2.SE42E-10 2.5882E-10 1.0991E«0C 1.0991F+0C
PU-23%  2.605%£-08 2.6055E-06 1.9198E-10 1.9194E-10 B.L323E-C1 6.4523E-01
Cy-240  9.1859E-11 0.185FE-11 $.30189E-16 9.301BE-16 L.DFS4E-D& &.0956E-06
Ph-2ii 9.0%4FE-13 9.0049E-33 6_5THYE-13 4. SI1BFE-13 2.8703£-03  Z.B703E-02
Cu-za: -0 QFFE-33 -9.0GLPE-13 7.3398E-16 7.3398£-14 3.23188-06 3.23i8E-08
AN-363 ¢ GOLPE-13 §_DSAPE-13  3.03&3E-16 3.03A3E-16 1.2896E-C6 1.2896E-0
AE-135 4.1 ¢BE-II 6.312BE-1%
s®_yuy  F.1B2TE-10 ®.1E2TE-10
NEEP- 0.0 o.0
NSFR-5  9,2871E-08 5.2671E-08
NSFP-9  2.BF1RE-10 2.3919E-i0Q
WSFP-1  9.B344E-13 9 E38cE-13
55FP-3 0.0 0.0
§5EP-3  7.35165-08 2,3516E-0F
$SFP-9 0.0 8.0
$5EP-1 0.0 0.0
RSFF-3 0.0 5.%
RSER-5 3 {955E-0% 3.19%5£-0%
ASEP-% 0.0 0.0
RSFF-1 0.0 o.C
5 - 10 0.0 c.o
ToTar 5. 1060E-08 6.1060E-08 2.5953E+02 2,.5953E+02 B.0533E-03 2.0533E-03 2.B4F5E-0L  Z.B495E-04
CONTINUE
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reers  SAMPLE CALCULATIDN DF DELIGHT-& USING VHTR FUEL BATA

K-EFF=
ICR-1=

1
[

.1251E+0Q0
L8178BE-0Q)

« HICRO-PARAMETER

T SPECTRAL

s ATOHIC NUMBER DEWSITY.

NUCLIDE
TH-252
PA-233
u -233
U -234
u -235

(TH]
v
u -2348
{TH)
U3}
HP-237
{TH)
W
U -238
PU-239
PY-2L0
PU-2al
P-242
AM-2L3
¥£-135
SM-148%
NSFP-3
NSFP-5
NSFP-9
NGFP-1
SSFP-1
S5FP-§
S5FP-9
S5FP-1
REFP-3
REFP-9
RSFP-7
RSFP-1
B - 10
TQTAL

2 [wQ GROUP CCONSTANTS

FAsT

THRERMAL

XFLLXY 1=

1
2
L4
1
5
&
1
5

3
Q
1
1
3
3
1
3
2
i

L

QWO WMrRGrOOOO

8
c.
&
8

ITNDEX

27BE-06

Z278E-0Q8
S89E-D7

QNYOWOOOOOOoO

_5589E-07
.2255E-08
.2255E-08
.D492E-0L
.3%92E-07
.BL1TE-OF
.70825-08
L4EBLE-OR
L9935E£-10
LA067E-I
.3106E-10
a

.5713E-Q8
.38BLE-U7
.0B73E-08
.0

LI9SFE-06
-B62BE-07
L7306E-0%
.0

.8927£-09
.9S¥IE-10
L0%858-11
.o

K-[MFam

1.1931E+00

ICR-2= &_7L0LE-D1

DELTA-28=

1.56LE-04

JAERI-M B83-176

STEP 8 BI-05-17

EPSILON= 1.230SE+0C RESQ.P(1)= & ,43B7E-01 RESO.PL2)= B.Y1BF3E-01 THE.ETA«Fw 1.4706FE+00
1{A-3= % _BSOSE-01

DELTA-2%= 5.2901E-02 AQ-28r 2.17T7E+00 GAMMA-O= &,.Z461E+00

IN-115/MN-55= 9@ _1553E-02 LU~176/MN=-55= 1,398%F+00 PU-23¢/U-235= 1.3154E+0C

IFFE-C7

-4 .99%99€-07
7.5728&E-08
c.¢
7.572BE-0B
3.5B9KE~09
0.0
J.SE94E-09
-3.21%5E-07
A.551LE-28
e.2570E-08
1.9L17E-CB
3.207BE-09
1.1384E-10

-1.8134e-12

-2.46434E-11
0.0
6. LL5EE-OT
2.3711E-07
1.4937E-08
0.0
1.7008E-07
5.64637C-08
3.0004E-09
0.0
-2.3025E-1Q
4. 4673E-11
B.6593E-12
Q.0

FLUX= &_0522€+08 o

NY FlS.=

1.87238-0¢

FLya= J.37L&£+13 o

Ny FIS.=

-0522E+23

§.0020E-02

AFLUX 2= 3

* EA]STENTION AND COMPOSITIOK

FOR INITIAL TOTAL WEAVY METAL
URANIL®

NUMBER OF FISSIDHN.

NF
-9B530E-0&
0ZiE-07

B2E-11

1
310E-11
843E-12

a
9
Q
0
9
[}
2
Fd
o
7
5
o

L1033E-12
L7LS99E-QE
LS676E-D7
S11BR2E-31
LGLRLE-DB
L241FE-13
LEASRE-1L

NNV E R ONMCRW RGN OOD O

3.5793C-0¢

01
2

LY
~

LETisEA1l F

TH-737aL= O.
U -23% 0+ 2.
PU-F155.= &.

IRRADTATION

DNF Ll L3 FIFA ROFLFA) FIna DLFIMA}
0.0 Q.0 o.c
0.0 0.0 a.e
0.0 0.0 Q.0
0.0 9.0 0.0
4.2021E-07 1.2686E+04 1,7HS8E+0}
0.0 0.0 0.0
4L.2021E-07 [.783BE+Q03 1.785B€+03
1.7310E~-11 2.4302€-01 7.3544E-02
v.0 0.0 0.0
1.731D€-11 7.356LE-02 T.356LE-02
1.1033%E-12  1.0991E-02 L. .¢8%IE-03
c.0 e.o 0.0
1.1033E-12 &.4891E-03 L.4891E-03
3.1167E-09  TI4178E+01  1.3288E+01
1.5737E-07 2.4514E+403  4.9271E+07
2.3855%E-11  2.4939t-01 1.0503€-03
Q.¥1LIE-09  ®_0ZISE401  L,3853E+01
L.2185E-13 3.1887E-03 1.B537¢E-03
8.B281E-15 4.2L7GE-0%  3.7519E-0%

S.908SE-C7  L.G302E+QL  2,.5358E403 4.T215E-01 7.7902:5-02 1.8708E-02 Q2.758LE-03

3g+00 TOTAL=S 3.0909E-G1 ABSORP.= 7_95ATE-0Q4 FISSION= 7_.37I10E-05
L3639E-03 VELOCITY = 1-BL93E+OT7

12£8-01 TOTAL= 3.7733:-01 ABSOARP.= 3,4LQLTE-Q3 FISS{ON= 1,9527E-03

WELQCITY = 3.5208E2+0%

AST FISS. GAIN= 5.1158£-G2 ARESD. ESCARPE PRO.= 7.825LE-01 THE, ETAwFx 1. 4497E+00

3 U -TOTAL= $.B813£+02 PU-TOTAL= &.8&7E+00
CHYE+01 PU-239 = L .004E+00 PU-240 = 6,668E-01 PU-241= 1,7B1E-01 PU-242> 1.843E-07
186E+00 PU-TOTAL= C.B67E+00
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